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ABSTRACT 


feasibility  studies  were  conducted  to  utilize  the  existing 
jack-up  barge,  SIR  ROBERT,  for  use  in  Project  METEOR.  One  of  the  studies 
was  to  Install  the  SIR  ROBERT  as  a  fixed  gravity  platform  offshore 
Thousand  Spr|.ngs  Cove  of  the  northwestern  end  of  San  Nicolas  Island, 
California.  The  other  study  was  the  conversion  of  the  SIR  ROBERT  to 
a  wheeled  amphibious  platform  for  use  in  a  flat  sand  beach.  Two  of  the 
concepts  were  feasible  in  terms  of  structural  modifications.  However, 
safe  operation  of  the  modified  SIR  ROBERT  is  strongly  site  dependent. 

Included  in  the  studies  were  the  project  planning,  scheduling,  and 
coat  estimate.  Both  Navy  Organizations  and  commercial  contractors  were 
contacted  for  their  availability  and  estimated  cost  for  participations. 

The  estimated  project  cost  ranged  from  $151,570  to  $337,880  for  fixed 
gravity  platform  and  was  $275,600  for  wheeled  amphibious  platform.  The 
variation  of  project  cost  for  fixed  gravity  platform  is  mainly  due  to  site 
foundation  conditions. 

Based  on  the  available  soil  information  supplied  by  the  sponsor, 
studies  on  foundation  stability,  scour  protection  and  wheel  system 
traf f icability  were  performed  in  conjunction  with  the  feasibility  study. 
Favorable  results  were  reported. 

Construction  weather  window  of  July  -  October  time  frame  and  vessel 
maintenance  cost  of  $10,480  over  the  five  year  life  time  were  also  reported 
from  studies  in  support  of  the  project. 


Due  to  the  lack  of  sufficient  environmental  data  available  for  the 
project,  a  recommendation  that  a  thorough  site  survey  be  conducted  prior 
to  further  engineering  efforts  was  made  at  the  conclusion  of  the  feasi¬ 
bility  studies. 
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INTRODUCTION 


1.0  Background 

V. 

1.1  Project  METEOR  is  the  code  name  for  experiments  that 
determine  the  behavior  of  a  laser  beam  through  the  marint; 
atmosphere.  San  Nicolas  Island,  off  the  California  coa:^-!;, 
was  chosen  hs  a  project  site  because  the  atmosphere  on  the  is¬ 
land's  northwest  coast  exhibits  minimal  terrestial  effects. 
Part  of  the  project  involved  the, installation  of  a  jack-up 
research  barge,  with  meteorological  instrumentation  attached 
to  gather  data.  Previously,  such  a  barge,  the  SIR  ROBERT, 
had  been  used  successfully  in  the  Chesapeake  Bay  (See  Fig.  1) . 
The  SIR  ROBERT  was  shipped  to  the  West  Coast  for  the  continu¬ 
ation  of  Project  METEOR  (See  Fig.  2).  The  plan  called  for 
the  installation  of  SIR  ROBERT  offshore  of  the  northwestern 
end  of  San  Nicolas  Island  (See  Fig.  3)  to  provide  a  platform 
where  meteorological  measurements  could  be  made,  free  from 
surf  and  island  atmospheric  effects. 

1.2  This  volume  II  comprises  the  detailed  engineering 
feasibility  studies  portion  of  a  three  volume  report. 

Volume  I  of  Report  FPO-l-77(17)  contains  the  executive 
summary  of  the  work  accomplished  by  CHESNAVFACENGCOM  in 
support  of  Project  METEOR.  Volume  III  contains  the  results 
of  the  site  survey  performed  in  support  of  the  engineering 
design  efforts. 


2 . 0  Tasking 

^  2.1  The  studies  reported  in  this  volume  were  accomplished 

in  response  to  Work  Request  N00173-77-WR-70136  from  the  Naval 
itesearch  Laboratory  (NRL) ,  Code  8322B,  requesting  ocean 
engineering  support  for  the  use  of  SIR  ROBERT  in  Project  Meteor. 
The  detailed  Scope  of  Work  from  NRL  is  reproduced  as  an 
appendix  in  Part  I  of  this  volume. 

3 . 0  Results  of  Studies 

3.1  The  detailed  results  of,  the  individual  studies  are 
provided  in  Parts  I  to  V  of  this  volume  and  are  summarized 

in  the  Volume  I,  executive  summary.  Parts  I  and  II  demonstrate 
the  feasibility  of  modifying  the  SIR  ROBERT  into  a  fixed 
gravity  or  wheeled  amphibious  structure  for  assumed  environmental 
conditions  based  on  information  available  prior  to  the  site 
survey.  Neither  concept  was  taken  to  final  design  as  the 
site  survey  described  in  Volume  III  of  this  report  determined 
the  offshore  environment  off  San  Nicolas  Island  to  be  too 
hostile  for  the  SIR  ROBERT. 

3.2  A  third  concept  wherein  SIR  ROBERT  would  be  jacked- 
up  during  meteorological  measurements  and  would  be  moved  under 
its  own  power  to  a  sheltered  cove  or  the  lee  side  of  San  Nicolas 
Island  for  protective  mooring  was  discussed  within  CHESNAVFAC- 
ENGCOM  prior  to  site  survey.  However,  the  San  Nicolas  Island 
was  surveyed  for  potential  sites  for  the  SIR  ROBERT  to  operate 
in  the  jack-up/sheltered-moor  mode.  The  conclusion  of  the 

site  survey  in  Volume  III  was  that  the  island  presents  an 


inhospitable  environment  for  this  type  of  operation. 


3.3  Part  III  provides  the  backup  foundation  analysis 
^n  support  of  the  fixed  gravity  structure  and  also  the 
traf f icability  analysis  associated  with  determining  wheel 
loadings  and  number  of  wheels  for  the  amphibious  structure. 

It  was  shown  that  for  the  assumed  sand  conditions  the  seafloor 
would  support  the  gravity  structure.  With  the  selection  of 
the  proper  size  and  number  of  wheels,  weight  of  the  amphibious 
structure  could  be  distributed  safely  for  the  assumed  sand 
conditions.  Scour ability  of  the  seafloor  and  the  need  for 
protective  cover  for  scour  prevention  is  discussed.  The  net 
result  is  that  the  builtup  scour  protection  section  under  the 
gravity  structure  could  cause  premature  wave  breaking.  The 
breakers  would  dissipate  more  spray  into  the  air  which  could 
be  disruptive  of  the  planned  meteorological  measurements.  The 
diver  survey  and  visual  observations  of  the  surf  detailed  in 
Volume  III  confirmed  the, high  nonsuitability  of  the  seafloor 
off  San  Nicolas  Island  for  SIR  ROBERT  as  a  fixed  gravity 
structure.  Furthermore,  the  site  survey  indicated  poor 
traf f icability  conditions  which  also  made  the  amphibious 
SIR  ROBERT  concept  untenable. 

3.4  Part  IV  indicates  the  weight  of  the  existing 
SIR  ROBERT  to  be  120,000  lbs  to  128,400  lbs  depending  upon 
the  significance  of  the  waterline.  The  120,000  lbs  weight 
was  calculated  by  assuming  that  the  waterline  was  formed 
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when  the  supporting  mat  was  raised  up  to  the  bottom  of  the 
barge  hull.  On  the  other  hand,  the  128,400  lbs  weight  was 
calculated  by  assuming  that  the  barge  was  floating  free 
of  the  mat,  i.e.,  the  supporting  mat  was  resting  on  the  saa- 
floor  by  itself  and  the  hydraulic  jacking  system  was  also 
set  free  so  that  the  barge  hull  would  be  able  to  adjust  to 
the  water  level.  The  waterline  can  be  seen  on  the  picture 
attached  to  Part  IV  of  this  volume.  Since  it  was  not  known 
under  which  condition  the  waterline  was  formed,  both  weights 
were  provided. 

3.5  An  estimate  for  corrosion  protection  and  maintenance 
is  also  developed  in  Part  IV.  The  cost  of  refurbishment 

for  corrosion  protection  is  estimated  at  $10,480.  Protection 
for  life  expectancy  of  this  refurbishment  is  six  years  with 
inspection  at  three  years. 

3.6  Part  V  provides  the  results  of  an  investigation  of 
available  meteorological . information  to  arrive  at  a  construction 
window  and  indications  of  expected  sea  and  wind  conditions. 

The  most  favorable  weather  conditions  occur  between  July  and 
October. 

4 . 0  Conclusions 

4.1  The  two  concepts,  modification  of  SIR  ROBERT  to  either 
a  fixed  gravity  platform  or  a  wheeled  amphibious  platform, 
appeared  structurally  feasible.  However,  both  were  very 
much  site  dependent  and  could  not  be  pursued  beyond  the 


feasibility  study  efforts  without  a  detailed  site  survey.  The 
detailed  site  survey  as  described  in  Volume  III  of  this  report 
resulted  in  the  determination  that  the  San  Nicolas  Island 

V. 

offshore  area  is  too  hostile  for  the  SIR  ROBERT.  Further  design 
efforts  on  these  two  concepts  were  therefore  curtailed. 

4.2  The  environment  of  San  Nicolas  Island  also  proved 
inhospitablfe  for  a  third  concept  of  jacking  up  SIR  ROBERT  for 
meteorological  measurements  in  low  operating  seas  and  mooring 
it  in  sheltered  areas  during  nonroperational  periods. 
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ABSTRACT 


An  effort  has  been  made  to  study  the  feasibility  of  converting 

the  jackup  barge,  SIR  ROBERT,  to  a  permanent  gravity  platform  to  be 

« 

located  offshore  in  the  vicinity  Thousand  Springs  Cove,  San  Nicolas 
Island,  California.  Three  possible  structural  stabilization  schemes 
were  investigated:  (a)  Anchor  Stabilization  System;  (b)  Ballast 
Stabilization  System  A:  and  (c)  Ballast  Stabilization  System  B. 

Both  Navy  Organizations  and  commercial  sectors  are  considered 
for  possible  structural  modifications  and  barge  transportation  and 
installation.  Depending  on  the  availability  of  Navy  support  in  the 
transportation  and  installation  of  the  barge  and  also  on  the  degree 
of  foundation  suitability  for  a  permanent  gravity  platform  site,  a 
total  of  twelve  possible  cost  estimates  are  tabulated.  The  ultimate 
decision  on  the  best  scheme  for  structural  modifications  and  barge 
Installation  can  be  made  only  after  the  site  selection  process  has 
been  completed. 

The  recommendation  has  been  made  to  conduct  a  thorough  site  survey 
before  proceeding  further  with  engineering  services. 
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1 .  INTRODUCTION 


1.1  Introduction 

This  feasibility  study  has  been  performed  in  response  to 

a  request  by  Mr.  Ted  Blanc  of  the  Naval  Research  Laboratory  (NRL) , 

Washington,  D.  C.,  for  engineering  services.  The  study  investigated  the 

feasibility  of  installing  the  existing  jack-up  barge,  SIR  ROBERT,  as 

a  permanent  fixed  platform  offshore  of  the  northwest  corner  of 

San  Nicolas  Island,  California,  in  the  vicinity  of  Thousand  Spring  Cove. 

¥ 

San  Nicolas  Island  (SNI)  lies  approximately  65  miles  seaward 
from  Point  Mugu,  and  75  miles  from  Los  Angeles,  California  (See  Figure 
1-1).  The  island  is  approximately  10  miles  long  and  3^5  miles  wide  and  has 
an  area  of  about  32  square  miles.  The  longer  dimension  of  the  island 
is  along  a  west-northwest  to  east-southeast  axis,  and  is  roughly 
elliptical  in  shape.  SNI  is  subject  to  the  typical  southern  California 
coastal  weather — cool  summers  and  mild  winters  with  a  relatively 
small  range  of  mean  monthly  temperatures  throughout  the  year.  However, 
the  island  presents  an  obstruction  to  the  prevailing  northwesterly 
wind  flow. 


SIR  ROBERT  is  to  be  installed  approximately  1000  feet  offshore 
from  an  optical  site  "C"  designated  by  NRL  on  the  northern-most  tip  of 
SNI  (see  Figure  1-2).  The  final  site  for  the  barge  still  needs  to  be 
finalized.  However,  the  general  location  of  the  barge  site  shall  be  in 
the  optical  path  of  the  test  range. 


Southern  California  O  i^^t  and  Channel  Islands 


1.2  Background 


In  May  1976,  a  request  for  possible  limited  engineering 
services  to  support  Project  METEOR  in  installing  the  jack-up 
SIR  ROBERT  as  a  permanent  platform  was  initiated  from  a  conference 
among  CDR  L.  Donovan  of  Naval  Facilities  Engineering  Command 
(NAVFACENGCOM) ,  Messers  S.  Ling  and  B.  Brill  of  Chesapeake  Division, 
Naval  Facilities  Engineering  Command  (CHESNAVFACENGCOM)  and  Mr.  T.  Blanc 
of  NRL.  A  proposed  plan  of  action  for  the  engineering  services  was 
submitted  to  Mr.  Blanc  on  28  May  1976  (Reference  1).  However,  funding 
and  subsequent  action  on  this  plan  was  delayed  in  accordance  with 
Reference  2. 

A  telephone  conference  took  place  on  16  November  1976 
among  Mr.  D.  O' Gorman  of  Pacific  Missile  Test  Center  (PMTC) , 

CDR  R.  Erchul,  Messers  S.  Ling  and  B.  Brill  of  CHESNAVFACENGCOM  in 
which  Mr.  O'Gorman  restated  a  possible  need  for  more  extensive 
engineering  services  than  previously  requested  from  CHESNAVFACENGCOM 
in  support  of  Project  MEJEOR.  A  new  proposal  for  engineering  services 
was  then  submitted  to  Mr.  O' Gorman  in  response  to  the  request  (Reference 
3). 

On  1  February  1977,  a  project  kick-off  meeting  among 
Mr.  Blanc  of  NRL,  LCDR  D.  Wells  and  Messers  C.  Bodey,  S.  Ling  and 
C.  Chern  of  CHESNAVFACENGCOM  was  held  at  CHESNAVFACENGCOM.  A  need 
for  a  broader  planning  of  the  engineering  support  required  for 
Project  METEOR  was  cited.  Partial  funding  was  therefore  forwarded  from 
NRL  on  3  February  1977  to  do  Che  feasibility  and  initial  planning 
aspects  of  the  scope  of  work  reproduced  as  Appendix  7.1  of  this  report. 


On  15  February  1977,  a  progress  meeting  among  Mr.  Blanc 
of  NRL,  Lt.  Pete  Marshall  and  Messers  S.  Ling,  C.  Chern,  E.  Escowitz, 
and  H.  Dorin  of  CHESNAVFACENGCOM  was  held.  It  was  emphasized  at  this 
meeting  that  all  concepts  were  site  dependent  and  that  first  priority 
should  be  given  to  the  obtainment  of  usable  seafloor  and  other 
environmental  data.  This  report  confirms  and  extends  the  findings 
presente»l  on  15  February  1977. 


2.  CONCEPTS  OF  STRUCTURAL  MODIFICATIONS 


2.1  Introduction 

The  jackup  barge,  SIR  ROBERT,  was  built  in  1973.  It  consists 
of  three  major  structural  components:  (a)  a  40  feet  long  by  20  feet 
wide  by  5  feet  deep  steel  hull  with  a  wheel  house  on  the  stern  portion 
of  the  deck;  (b)  a  35  feet  by  30  feet  tubular  framed  supporting  mat; 
and  (c)  four  vertical  legs  of  14  inches  diameter  by  60  feet  long  steel 

pipes  to  connect  the  mat  and  the  hull.  Figures  2-1,  2-2,  and  2-3, 

* 

respectively,  show  the  top  view,  side  view,  and  the  supporting  mat  of 
SIR  ROBERT.  A  jacking  mechanism  consisting  of  four  independently 
operable  hydraulic  motors  was  Installed  to  jackup  or  lower  down  the 
supporting  mat  and  barge.  In  its  present  configuration,  the  barge  hull 
has  approximately  Ik  feet  of  free  board  in  the  stern  portion  when  it 
is  under  tow.  The  barge  weights  approximately  130,000  lbs. 

Delicate  electronic  atmospheric  -sensors  are  mounted  on  the 
forward  end  of  five  25  -feet  long  retractable  arms  which  are  attached 
at  various  levels  to  a  45  feet  tall  aluminum  instrument  tower  mounted 
on  the  forward  starboard  deck  of  the  barge.  The  aluminum  tower  and 
arms  weigh  approximately  2,300  lbs. 

For  accurate  scientific  measurement  purposes,  it  required 
that  the  instrument  tower  platform  shall  be  able  to  adjust  to  sea 
state  and  tidal  variations  for  conducting  the  required  air-sea  inter¬ 
action  studies.  The  installed  barge  at  SNI  barge  with  the  tower 
and  sensors  mounted  on  the  front  must  face  directly  into  the  Northwest 
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(315°  from  true  North),  the  predominant  wind  direction  in  Sill. 


2.2  Environmental  Loads 

Environmental  loads  are  those  loads  Imposed  on  the  structure 
(barge  and  Instrument  tower  platform)  by  the  environment.  In  this 
feasibility  study,  the  environmental  loads  are  anticipated  from  any 
direction  relative  to  the  barge.  Loads  and  specific  engineering  data 
considered  in  the  study  are: 


Storm  Wave  Load  Condition 


Mean  Low  Water  Depth  (MLW) 
Average  Max.  Wave  Height 


Wave  Period 


Tidal  Range 

(Max.  tide  above  MLW 
(Min.  tide  below  MLW 
Drag  Coefficient 


Inertia  Coefficient 


20  ft 


13  ft 


10.5  sec. 


8.5  ft 


6.5  ft) 
1.8  ft) 


Cp  =  1.05 
%  =1.5 


*Cp  =  1.05  is  a  conservative  value  allowing  for  marine  fouling  in  the 
tubular  members.  For  tubular  members  with  clean  and  smooth  surface, 

Cjj  =  0.75  may  be  used.  In  the  later  case,  inspection  for  the  cleanness 
of  the  member  surface  shall  be  conducted  at  a  proper  time  interval. 
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Wind  Load  Condition 


Max.  Wind  Velocity 


60  MPH 


Shape  Factor  for  Cylindrical  Member  C^,  =  1.0 


for  Flat  Face 


Earthquake  Load  Condition 


Zoning 


Cc  =  1.5 


Zone  3 
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Combinatlons  and  severity  of  environmental  loads  used 


for  engineering  analysis  shall  be  consistent  with  the  probability 


of  natural  simultaneous  occurrence  of  those  phenomena.  The  loading 
combinations  in  this  study  are: 

Survival  Condition: 

•  Storm  Waves  and  Winds 

9  Earthquake  and  30%  of  Storm  Waves  and  Winds 


•  •  y. i 


%*  V* 


Operating  Condition 


9  Earthquake  and  30%  of  Storm  Waves  and  Winds 


It  is  noted  that  30%  of  Storm  Waves  and  Winds  is  used  to 
simulate  the  maximum  waves  and  winds  under  operating  condition. 


Further  refinement  of  this  assumption  will  be  conducted  in  the  design 


phase  of  this  project. 
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2.3  Feasible  Concepts 


The  barge  with  instrument  tower  at  its  existing  configuration  is 
first  treated  as  a  gravity  platform  situated  in  a  20  feet  of  water  depth  and 
subjected  to  the  environmental  loads  as  described  in  the  previous  article. 
The  factor  of  safety  of  the  structure  is  measured  by  the  stability  of  the 
structure  against  the  overturning  moment  and  base  sliding  induced  by  the 
environmental  forces.  The  reinforcing  requirement  of  structural  components 
is  thus  determined  by  calculating  the,  stresses  in  the  existing  member  in 
a  stable  configuration.  Tliree  feasible  concepts  are  developed  as  follows: 

Anchor  Stabilization  System  --  Figure  2-4  presents  a  schematic 
diagram  of  the  system.  Eight  CEL  lOOK  propellant  anchors  are  employed 
to  stabilize  the  barge  from  overturning  and  horizontal  sliding.  Reinforce¬ 
ment  in  four  vei'ticle  legs  has  to  be  done  for  resisting  earthquake  load 
under  operating  condition. 

Ballast  Stabilization  System  A  --  Figure  2-5  shows  the  basic 
configuration  of  this  system.  Horizontal  and  diagonal  braces  are  used  to 
reinforce  the  leg-to-mat  joints  and  also  to  serve  as  "rock  crib"  to  retain 
rocks  in  the  core  portion  of  the  backfill  gravel.  The  gravel  for  ballast 
stabilization  requirement  is  approximately  3  feet  above  the  mat  surface 
and  spread  out  all  over  the  entire  area  of  the  mat.  Smooth  sloped  rq) 
rap  around  the  ballast  stabiliz.ition  gravi'l  is  then  aiqilied  for  scour 


protection.  Leg  reintorcement  is  also  reciuired  for  lateral  load  resistance. 


FIGURE  2-5  Ballast  Stabil 


Ballast  Stabilization  System  B —  If  the  scour  around  the 


mat  is  not  critical,  the  rip  rap  portion  of  the  gravel  backfill  may 
be  saved.  Figure  2-6  represents  the  modified  ballast  system.  In 
order  to  obtain  required  stability,  center  core  of  the  rock-fill 
has  to  be  increased  to  5  feet  above  the  mat  surface. 

APPENDIX  7.2  provides  detailed  calculatious  of  evnironmental 
forces,  stabilizing  forces  and  the  factor  of  safety  for  each  different 
structural  modification  concept. 


3 .  PROJECT  SCHEDULE 


3 . 1  Introduction 

SIR  ROBERT  is  currently  located  on  land  at  the  Naval 
Construction  Battalion  Center  at  Port  Hueneme,  California.  The  top 
40  feet  section  of  the  barge  legs  has  been  cut  at  the  welding  joint 
for  the  convenience  of  shipping  from  Chesapeake  Bay  to  its  present 
location.  The  aluminum  instrument  tower  with  arms  and  the  electronic 
instrumentation  are  located  at  NRL  and  are  to  be  shipped  to  California. 

The  most  desirable  time  frame  for  the  installation  of  the  barge 
and  the  erection  of  the  instrument  tower  is  in  the  Spring-Summer  of  1977. 
The  reasons  for  selecting  this  time  frame  are  twofold:  (a)  taking 
advantage  of  the  favorable  weather  conditions  for  construction  operation 
and  (b)  complying  with  the  sponsor's  budgeting  restraint  in  the  fiscal 
year  of  1977. 

3.2  Schedule 

A  proposed  work  schedule  is  shown  In  Chart  3-1.  The  chart  is 
designed  to  fit  into  each  of  the  three  possible  structural  stabilization 
systems  described  in  the  previous  section.  It  is  noted  that  Seabees  will 
not  be  available  for  the  Project  METEOR  this  year.  This  schedule  is  pre¬ 
dicated  on  backing  into  a  late  Summer  1977  installation  and  is  extremely 
optimisitc.  Realistically,  an  implant  in  Summer  1978  is  more  practical. 
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The  schedule  contains  the  following  essential  steps  in  carrying 
out  the  engineering  services: 

•  Feasibility  Study 

•  Site  Selection 

•  Engineering  Design 

•  fabrication  (Structural  Modification) 

•  Site  Preparation 

•  Barge  Installation  , 

•  Instrumentation 

Information  for  setting  up  the  schedule  is  attached  in  APPENDIX  7,3. 
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4.  COST  INFORMATION 


4.1  Introduction 


Cost  information  gathered  in  this  section  represents  the  summation 
of  estimates  of  current  market  prices  from  possible  sources  for  the  com¬ 
pletion  of  engineering  services  within  the  time  frame  shown  in  Chart  3-1 
of  the  previous  section.  The  sources  include  a  market  search  of  the 
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Navy  and  commercial  organizations  that  may  be  available  for  participation 
in  this  project.  The  cost  items  investigated  include: 


Feasibility  Stud^ 


•  Concept  Selection 


f  . 
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•  Scheduling 


•  Cost  Estimate 


Site  Selection 


Sea  Floor  Survey 


•  Site  Selection 


•  Soil  Core  Sampling  and  Analysis 


Engineering  Design 


Environmental  Assessment 


•  Wave  Force  Analysis 


Structural  Analysis/Design 
Foundation  Analysis 


W  '  .  '  V  •  w  *  W  •• 
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•  Corrosion  Analysis/Design 

•  Specifications/Drawings 

•  Design  Report 

(4)  Fabrication 

•  Structural  Modifications 

•  Cathodic  Protections 

t 

•  Paint 

•  Miscellaneous  Attachments 

(5)  Site  Preparation 

•  Base  Flattening 

•  Kelp  Cleaning 

(6)  Installation 

•  Installation  Plan 

•  Project  Installation  Management 

•  Barge  Transportation  and  Installation 

•  Anchor  Installation,or 

•  Ballast  and  Scour  Protection 

4.2  Cost  Summary 

Estimated  costs  for  carrying  out  each  of  the  three  feasible 
concepts  presented  in  Section  2  are  tabulated  in  Tables  4-1,  4-2,  and  4-3. 
In  each  table,  costs  for  four  possible  cases  in  a  specific  system  are  shown 


Breakdown  cost  items  for  each  case  are  shown  in  APPENDICES 


iABLE  4-1  ANCHOR  STABILIZATION  SYSTEM 


CASE 

DESCRIPTION 

ESTIMATED  COST 

1 

% 

Man-made  base,  rockfill  @  2000  cu  yd 

8  -  CEL  lOOK  Propellant  anchors 
Commerical  transport  of  Sr  Robert 

$  337,880 

2 

Man-made  base,  rockfill  @  2000  cu  yd 
8  -  CEL  lOOK  prop^lant  anchors 

Navy  transport  of  Sr.  Robert 

$  316,980 

3 

Natural  Elat  Base,  no  scour  protect. 

8  -  CEL  lOOK  propellant  anchors 
Commerical  transport  of  Sr.  Robert 

$  242,840 

4 

Natural  Flat  Base,  no  scour  protectior 
8  -  CEL  lOOK  propellant  anchors 

Navy  transport  of  Sr.  Robert 

i 

$  212,940 

Note:  Estiraared  Cost  incluaes: 

(1)  Installation  of  1500  ft  power  cable,  and 

(2)  2  lights  for  navigation  aids 


TABLE  4-2  BALLAST  STABILIZATION  SYSTEM  A 


DESCRIPTION 

ESTIMATED  COST 

Man-made  base  rockfill  @  2000  cu  yd 
Scour  Protection 

Commerical  transport  of  Sr.  Robert 

$  284,010 

Man-made  base,  rockfill  @  2000  cu  yd 
Scour  Protection  *' 

Navy  transport  of  Sr .  Robert 

$  257,610 

Natural  Flat  Base 

Scour  Protection 

Commerical  transport  of  Sr.  Robert 

$  188,970 

Natural  Flat  Base 

Scour  Protection 

Navy  transport  of  Sr.  Robert 

$  162,570 

Note;  Estimated  Cost  includes: 

(1)  Installation  of  1500  ft  power  cable,  and 

(2)  2  lights  for  navigation  aids 


TABLE  4-3  BALLAST  STABILIZATION  SYSTEM  B 


V. 


CABLE 

DESCRIPTION 

ESTIMATED  COST 

B-1 

Man-made  base,  rockfill  @  2000  cu  yd 

t 

Commei-ical  transportation  of 

Sr.  Robert 

$  273,010 

B-2 

Man-made  base,  rockfill  @  2000  cu  yd 

Navy  transport  of  Sr.  Robert 

$  246,610 

B-3 

Natural  Flat  Base 

Commerical  transport  of  Sr.  Robert 

$  177,970 

B-4 

Natural  Flat  Base 

Navy  transport  of  Sr.  Robert 

$151,570 

Note:  Estimated  Cost  includes: 

(1)  Installation  of  1500  ft  power  cable,  and 

(2)  2  lights  for  navigation  aids 


5.  CONCLUSIONS  AND  RECOMMENDATIONS 


5.1  Conclusions 


Conclusions  drawn  from  the  feasibility  study  may  be  summarized 


i 


as  follows: 


•  Structural  modifications  for  the  coversion  of  SIR  ROBERT 
to  a  permanent  gravity  platform  is  feasible. 


•  Stabilization  of  the  barge  to  the  seafloor  may  be  achieved 
by  using  either  CEL  propellant  anchors  or  rock  backfill  for 
ballast  and  scour  protection  purposes. 


•  For  the  same  seafloor  conditions,  it  is  found  that  the  cost 
is  relatively  cheaper  by  using  rock  backfill  stabilization. 


•  Site  preparation  process  is  vital  to  the  cost  of  the 
project.  A  natural  flat  firm  base  is  most  economical 
for  the  site.  A  man-made  flat  firm  base  in  a  remote 
offshore  area  is  usually  expensive. 


f  A  thorough  seafloor  investigation  is  needed  to  support 
the  foundation  and  scour  protection  design  for  the 
Installed  SIR  ROBERT. 


5.2  Recommendations 


Recommendations  for  action  are  listed  as  follows: 


•  Site  selection  process  shall  proceed  first  and  engineering 
design  to  follow  pending  results  of  site  survey. 


■ 
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•  A  risk  investment  in  the  contract  preparation  for  fabri¬ 
cation,  site  preparation  and  barge  installation  shall  be 


initiated  in  early  March.  Contract  procedure  for  the 
amount  exceeding  lOOK  is  usually  lengthy  and  time- 
consuming. 

•  A  thorough  project  review  of  engineering  services  shall  take 
place  immediately  after  the  completion  of  site  selection 
process  to  update  technical  and  economic  considerations 
and  confirm  go/no  go  with  respect  to  subsequent  work  effort. 


-1-26- 


6.  REFERENCES 


Plan  of  Action  for  Engineering  Services  --  Project  METEOR  Proposal 


FPO-l:fm  11150,  28  May  1976 

Naval  Research  Laboratory  Correspondence  8322-415:  TVB:  gc  ,  1  July  1976 
Plan  of  Action  for  Eneineerine  Services  —  Project  METEOR,  A 


Proposal  Submitted  to  Pacific  Missile  Test  Center,  Point  Mugu,  California, 
FPO-lEl:^bw  3161,  19  November  1976 

Geology  of  San  Nicolas  Island,  Geological  Survey  Professional  Paper 
369,  United  States  Government  Printing  Office,  Washington:  1973 

Some  Geophysical  Considerations  For  Site  "C"  on  Northern  San  Nicolas 


Island ,  Atmospheric  Sciences  Technical  Note  No.  47,  Geophysics  Division, 
Range  Operations  Department,  Pacific  Missile  Test  Center,  Point  Mugu, 
California . 

United  States  Coast  Pilot  7  PACIFIC  COAST:  California,  Oregon, 


Washington,  and  Hawaii,  United  States  Government  Printing  Office:  1968 
Climate  Handbook  for  Point  Mugu  and  San  Nicolas  Island,  Part  1, 


Surface  Data,  Geophysics  Division,  Pacific  Missile  Range,  Point  Mugu, 
California,  March  1974. 

Climatological  Study  Southern  California  Operating  Area,  Nayal  Western 


Service  Command,  Fleet  Weather  Facility,  San  Diego,  Califonia, 

March  1971 

9.  Naval  Research  Laboratory  Correspondence  8322- 16:  TVS :  be  , 

3  February  1977 

10.  Report  on  Engineering  Study  of  San  Nicolas  Island,  California,  U.  S 
Army  Engineer  District,  Los  Angides,  Corps  of  Engineers,  April  1962 


11.  Rules  and  Regulations  feu-  .•\rtifi>.al  Islands  and  Fixed  Structures  on 


the  Outer  Continental  .Shelf,  Department  ol  Transportation,  United 
States  Coast  Guard  ,  -luiy  1972 


Naval  Facilities  Engineering  Coniniancl  study  for  the  installation 
of  the  Naval  Research  Laboratory’s  jack  up  barge  at  San  Nicolas 
Island,  California 


I V  Scope  of  Work 

A.  This  study  is  to  be  conducted  by  the  Naval  Facilities  En¬ 
gineering  Command  (NAVFAC)  for  the  Naval  Research  Laboratory  (NRL) 
with  the  consultation  and  support  of  the  Pacific  Missile  Test  Center 
(PMTC) „ 

B.  NAVFAC  is  to  assist  NPv.L  in  identifying  a  number  of  possible 
sites  at  the  PMTC  San  Nicolas  Island  (SNI)  facility  for  the  NRL 
jack  up  barge  SIR  ROBlilRT  based  upon  oceanographic  safety  considera¬ 
tions. 

C.  From  among  the  above  site's,  one  primary  and  one  alternate 
site  will  be  selected  by  NRL  based  upon  the  scientific  requirements 
of  the  project.  NAVFAC  is  to  conduct  a  diver  bottom  survey  and 
take  bottom  core  samples  at  the  two  selected  locations. 

D.  NAVFAC  is  to  develop  a  possible  (more  than  one  if  practi¬ 
cal)  logistical/modification/installation  scenario  with  an  itemized 
projected  cost  breakdown  and  design  options. 

E.  Based  upon  the  final  selected  scenario,  NAVFAC  is  to  con¬ 
duct  an  architectural  analysis  of  tlie  proposed  modified  structure 
to  insure  its  safety  and  to  obtain  the  required  NAVFAC  and  Army 
Corps  of  Engineers  certification. 

F.  NAVFAC  is  to  develop  a  recommended  maintenance  (including 
painting  and  fueling)  and  diver  inspection  program  with  projected 
costs  to  insure  the  structures  continued  safety  and  operation. 

G.  NAVFAC  is  to  propose  possible  alternatives  to  the  modified 
jack  up  barge  structure  within  the  scientific,  scheduling  and 
funding  constraints  of  the  project. 

II.  Basic  Con  f  j.gui'at  ion  of  tlie  Barge  System 

A.  The  jack  up  barge  l.as  been  pro])('rl  v  maintained  and  in  ser¬ 
vice  since  1  9  73.  It  is  40  feet  long  and  30  feet  wide  wi  tii  four 
vertical  legs  which  are  60  feet  in-  length. 

B.  Each  of  tlie  1  eg,s  consists  of  t  liree  welded  sect  ions  of 

20  foot  long,  14  inch  O.I).,  incli  wall,  steel  pipe  with  a  v^elded 
•Steel  rc'iclt.  Al  tiiongh  e.ac ’i  !  c-g,  rcsek  /m-.l  pinion  mecluan  i  sis  is  inde¬ 
pendently  controlled  by  r.  sep.iraie  tiS'd  ran  1  i  e  mot  (ir  ,  the  leg.s  are 
presently  attached  to  eaidi  !>'/  a  rig.id  mat  struetvire  v/eldcd  to  the 
bottom  of  the  Icj's. 


C.  From  the  bottom  of  the  barp^e  hull  to  the  top  of  the  deck 
is  5  feet.  In  the  floating  mood  the  barge  in  its  present  config- 
viration  has  a  miniinum  freeboard  (located  in  the  rear)  of  about  1% 
feet. 

D.  Mounted  on  the  rear  of  the  deck  is  an  air  conditioned  10 
foot  by  20  foot  insulated  wheelhousc  used  to  house  the  scientific 
personnel  and  the  electronic  instrumentation. 

E.  Delicate  electronic  atmospheric  sensors  are  mounted  on  the 
forward  end  of  five  25  foot  long  retractable  arms  which  are  at¬ 
tached  to  various  levels  of  a  45  foot  tall  welded  tubular  aluminum 
instrument  tower  mounted  on  the  forward  starboard  deck  of  the  barge. 

F.  Althbugh  no  completely  detailed  set  of  blue  prints  exist 
for  the  barge,  there  ^re  four  overall  vievj  blue  prints  which  show 
the  inside  and  outside  of  the  structure. 

G.  The  barge  is  propelled  arnfl  the  hydraulic  systems  power  by 
two  inboard  marine  diesel  engines  x^7hich  can  produce  a  maximum  speed 
of  3  or  4  knots.  The  engines  are  cooled  by  a  closed  loop  v;ater 
cooling  system  x^7hich  transfers  heat  to  the  ocean  through  the  bottom 
skin  of  the  barge.  The  fuel  capacity  of  the  barge  is  approximately 
800  gals. 

H.  The  barge  has  been  transported  by  Military  Sealift  Command 
Freighter  from  Chesapeake  Bay  to  its  present  location  on  a  dock 

at  the  Naval  Construction  Battalion  Center  at  Port  Hueneme,  Californi. 
which  is  approximately  ten  miles  from  the  main  PMTC  facility  at 
Point  Mugu. 

I.  In  its  presetxt  shipping  configuration  the  tower  and  elec¬ 
tronics  have  been  removed  from  the  barge.  The  top  40  foot  section 
of  the  barge  legs  have  been  cut  at  the  \>?eldjoint  and  are  laying 

on  their  side,  xi/elded  to  temporary  outboard  shipping  brackets. 

J.  In  its  present  configuration,  the  barge  xveighs  approximately 
130,000  lbs. 

K.  The  aluminum  instrument  tower  (with  arms)  and  the  electronic 
instrumentation  are  presently  located  at  NRL  and  are  to  bo  shipped 
to  California. 

III.  St  rue  turn  1  and  IkvvM  ^)nnien  I  a  1  Daljn 

The  following  data  vjill  bo  provided  by  Nl'l.  and  PHTC  to  NAVFAC 
to  assist  in  the  final  site  selection  and  to  establish  the  environ¬ 
mental  design  criteria  for  the  structure: 

A.  American  Marine  and  Machinorv  Company  jack  up  barge  blue 
prints  (1972) . 
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D.  Washington  Aluminum  Company  instrumentation  tower  and  arm 
blue  prints  (1973). 

C.  NOAA  preliminary  SNI  shore  line  depth  chart*  (Oct.  1976), 

^  D.  PMTC  high  resolution  color  aerial  photos  of  the  Thousand 
Springs  Cove  (Jan.  1977). 

E.  Miramar  Naval  Air  Station  aerial  photos  of  SNI  (Oct.  1976). 

F.  Army  Corps  of  Engineers  SNI  reports  (Apr.  and  Aug.  1972), 

G.  PMTC  Geophysics  Division  SNI  sea  state,  wind,  and  tide  re¬ 
port  (Dec .  1976) . 

H.  Department  of  the  Interior  geology  report  of  SNI  (1963). 

I.  Naval  Weather  Service  wavd  height  data  for  Southern  Cali¬ 
fornia  (1971) . 

J.  Ocean  Wave  Statistics  by  Hogen  and  Lumb  (1967)  . 

K.  PMTC  SNI  climatology  report  (1974). 

L.  NRL  photographs  of  barge  system  in  operation  (1975). 

IV.  Scientific  Reciuirements 

A.  '  The  accuracy  of  the  atmospheric  profile  measurements  re¬ 
quire  that  the  instrument  tower  platform  be  both  horizontally  and 
vertically  stable.  Thus,  a  floating  platform  can  not  be  employed. 

B.  In  order  to  conduct  the  required  air-sea  interaction  studies, 
it  is  necessary  that  the  bottom  level  of  the  instrument  tower  (deck 
height)  be  five  feet  or  less  from  the  viator  surface.  Therefore, 

it  is  required  that  the  instrument  tower  be  on  a  platform  which 
can  be  raised  and  lowered  at  least  ten  feet  in  order  to  adjust  to 
sea  state  and  tidal  variations, 

C.  The  structure  with  the  tower  and  sensors  mounted  on  the 
front  must  face  directly  into  the  Northv/ost  (315°  from  true  North), 
the  predominant  wind  direction. 

D.  Tlie  location  of  the  structure  must  bo  such  that  v/hen  the 
wind  is  coming  from  any  direction  in  a  90  degree  arc  sub  tented  by 
the  West  to  North  directions  (270^^  to  360°  from  true  North)  that 


•Note;  It  must  be  stressed  that  the  NOAA  chart  is  preliminary  and 
may  contain  a  large  number  of  errors. 
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there  be  no  surf  upwind  of  the  structure.  This  is  required  in 
order  to  make  true  open  ocean  aerosol  measurements  uncontaminated 
by  the  local  surf  and  in  order  to  protect  the  delicate  and  extremely 
expensive  instrumentation  from  excessive  corrosion  and  clogging. 

E.  The  structure  should  be  in  sufficiently  deep  water  to  insure 
that  under  normal  wind  and  seastate  conditions,  the  waves  break 

a^  far  down  wind  from  the  strucutre  as  possible.  This  is  required 
in  order  to  minimise  the  back  flow  of  surf  generated  aerosols  trans¬ 
ported  upwind  by  vortices  induced  by  the  structure  in  the  wind  field, 

F.  The  structural  members  at  water  level  must  be  kept  to  a 
minimum  in  order  to  minimii:e  the  local  aerosol  contamination  gener¬ 
ated  by  the  structure. 

t 

G.  Any  modification  of  the  barge  structure  must  be  kept  to 

a  minimtun.  This  is  required  in  order  not  to  distort  the  wind  field 
being  measured  by  the  instrumentation  and  to  allow  access  to  the 
sensors  by  rotating  the  tower  arm^s  back  into  the  tower. 

H.  Anti-bird  devices  (pointed  or  sharply  rounded  surfaces) 
xvill  have  to  be  included  on  any  structure  around  the  instrument 
tower  in  order  to  eliminate  the  problem  of  birds  (primarily  sea 
gulls)  from  perching  and  fouling  the  instriunentation  with  air  born 
debris . 
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luircments 


A.  The  barge  structure  is  to  be  permanently  installed  as  a 
non-fl'oating  elevator  platform  v/ith  an  operational  life  require¬ 
ment  of  from  five  to  ten  years. 

B.  Due  to  the  freeboard  of  the  barge,  the  weight  of  the  en¬ 
tire  system  will  have  to  be  an  important  consideration  in  the  trans¬ 
port  and  installation  phases. 
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VI ,  Site  Requirements 

A.  The  structure  is 
small  Thousand  Springs  c 
SNI,  just  East  of  the  op 
approximately  33°  17'  10 
tude  (or  grid  coordinate 
for  the  structure  in  thi 
eral  location  was  chosen 
the  unusual  protection  i 
and  its  uniquely  hospita 


to  be  installed  in  the  vicinity  of  the 
ove  located  on  the  northernmost  tip  of 
tical  site  C.  The  cove  is  located  at 
"  North  Latitude,  119°  31'  50"  West  Longi- 
s:  N  422,600  by  E  997,600).  The  final  site 
s  cove  is  still  to  be  selected.  This  gon- 
because  of  its  proximity  to  optical  path, 
t  affords  to  a  structure  in  the  water, 
ble  and  accessablc  sandy  beach. 


B.  The  structure  must  be  installed  within  approximately  one 
thousand  feet  of  the  shore  line  at  site  C.  This  is  required  in 
order  that  'the  PMTC  marine  power  and  communication  cables  can  be 
installed  from  the  island  to  the  structure. 
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C.  Since  the  preliminary  NOAA  chart  of  the  bottom  of  the  cove 
may  contain  errors  a  cross-check  will  have  to  be  performed  when 
the  diver  survey  of  the  bottom  is  conducted.  When  the  selected 
sites  have  been  located,  there  will  have  to  be  a  marker  placed  in 
Ctre  water. 

D.  PMTC  is  to  install  a  wave  measurement  buoy  at  the  primary 
site  location.  It  would  be  appropriate  if  this  was  coordinated 
with  the  NAVFAC  diver  survey.  Once  installed,  the  data  from  the 
buoy  will  be  available  to  NAVFAC  and  NRL  on  a  monthly  basis. 

VII.  Schedule  Requirements 

A.  The  structure  must  be  installed  with  the  Spring-Summer  1977 
time  frame.  'This  is  required  in  order  to  take  advantage  of  the 
most  favorable  sea  state  and  weather  conditions. 

B.  If  the  barge  system  is  not  operational  and  atmospheric  data 
in  hand  (at  the  very  latest)  by  tdie  end  of  this  fiscal  year,  the 
entire  program  will  be  cancelled  by  the  sponsor. 

VIII.  Logistical  Requirements 

A.  The  instrument  tower  and  arms  will  have  to  be  mated  back 
to  the  barge. 

B.  The  electronic  racks  of  instrumentation  will  have  to  be 
installed  back  in  the  wheel  house  after  the  final  installation  of 
the  barge  structure  in  the  cove.  This  is  to  insure  that  the  elec¬ 
tronics  ($500K)  will  not  be  lost  if  the  barge  ($250K)  should  be 
lost  during  transport  or  installation. 

C.  The  barge  will  have  to  be  off  loaded  from  the  dock  at  Port 

Hueneme .  , 


D.  A  boat  will  most  probably  be  required  to  assist  the  barge 
in  transport  from  Port  Hueneme  to  SNI. 

E.  An  intermediate  holding  point  at  SNI  will  have  to  be  pro¬ 
vided.  This  in  case  of  bad  weather  and/or  as  a  possible  assembly 
point  for  the  barge  structure. 

F.  A  trade  off  will  have  to  be  made  between  the  ease  of  per¬ 
forming  the  modifications  at  Port  Hueneme,  as  opposed  to  SNI,  and 
the  additional  weight  (the  affect  on  freeboard)  in  the  transport 
of  the  barge  to  the  island. 

G.  There  is  an  existing  freight  service  by  barge  from  Long 
Beach  to  SNI  approximately  twice  a  month. 


H.  There  are  no  dockinp,  facilities  at  SNI . 

.  I.  Presently,  there  is  a  conventional  twenty  ton  land  based 
mobile  crane  available  on  SNI. 

IX.  Structural  Modification  Requirements 

''  A.  The  barge  mat  can  be  removed  and  the  legs  operated  inde¬ 
pendently  . 

B.  For  safety  considerations,  it  is  proposed  that  v/hen  the 
barge  is  not  in  operation,  that  it  be  raised  to  a  height  for  enough 
above  the  water  for  the  hull  not  to  be  struck  by  waves  during  a 
storm.  This  would  minimize  the  cross  sectional  area  exposed  to 
the  waves  an<i ,  thus,  minimize  the  load  forces  induced  on  the  struc¬ 
ture  by  the  water. 

C.  A  ladder  system  will  have  to  be  provided  for  the  on  and 
off  loading  of  personnel  from  the^ platform. 

D.  A  davit  will  have  to  be  provided  for  the  on  and  off  loading 
of  equipment  (800  lbs,  max.)  from  the  platfonn. 

E.  A  way  will  have  to  be  devised  to  meet  the  dual  requirements 
the  adjustable  platform  height  and  the  marine  (power  and  communica¬ 
tion)  cable-platform  interface. 

F.  The  structural  modifications  will  have  to  take  in  to  con¬ 
sideration  that  SNI  is  in  an  earthquake  zone  3. 

G.  The  possibility  should  be  explored  of  employing  a  multi- 
line  mooring  cable  technique  coupled  with  explosive  bottom  anchors. 
If  mooring  cables  are  employed,  the  increased  loading  due  to  large 
amounts  of  kelp  collectidg  on  the  cables  will  have  to  be  taken  into 
account  or  periodic  kelp  removal  be  included  in  the  maintenance 
program. 

n.  The  structural  modifications  v/ill  have  to  be  such  as  to 
allow  room  for  a  LARC  or  similar  sized  craft  being  tied  up  to  the 
structure. 

I.  If  required,  the  possibility  should  be  explored  of  rein¬ 
forcing  the  existing  legs  by  inserting  a  smaller  diameter  steel 
pipe  inside.  This  would  have  to  be  considered  in  light  of  the  in¬ 
creased  weight. 

J.  The  modification  will  most  probably  have  to  include  a  more 
positive  and  massive  way  of  locking  the  elevated  platform  to  the 
legs  than  presently  exists. 

K.  The  modification  will  have  to  include  a  cathodic  protection 
system  for  the  entire  structure. 
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X .  Installation  Requirements 

A.  In  the  installation  phase  a  boat  will  most  probably  be  re¬ 
quired  to  assist  in  maneuvering  the  barge  into  position  and  for 
diver  support. 

B.  The  installation  of  the  marine  power  and  communication 
cables  will  have  to  be  coordinated  with  the  installation  of  the 
Structure.  This  should  be  included  as  an  itemized  projected  cost. 

C.  Due  to  funding  constraints,  if  at  all  possible  it  is  hoped 
that  the  installation  of  the  structure  can  be  performed  without 
the  use  of  extremely  expensive  floating  cranes  and  support  barges 
for  pouring  of  marine  concrete. 

D.  In  (transport  and  installation  phases,  the  barge  will  have 
to  be  operated  by  an  experienced  qualified  operator. 

XI .  Safety  Requirements 

A.  It  is  not  anticipated  th^t  there  should  ever  be  a  conflict 
between  the  safety  and  scientific  requirements  of  the  project,  since 
data  is  not  required  during  high  winds  and  sea  state  conditions. 

If,  however,  a  conflict  should  ever  occur,  the  safety  of  the  per¬ 
sonnel  will  always  take  precedence. 

B.  The  transport,  installation,  and  operational  phases  of  the 
NAVFAC  scenario  should  include  an  emergency  evacuation  procedure 
in  case  of  an  accident  or  an  unexpected  violent  storm.  The  barge 
is  presently  equipped  with  an  inflatable  six  man  life  raft. 

XII.  ' Consultation 

A.  It  has  been  suggested  by  NAVFAC  that  both  NRL  and  PMTC  be 
kept  abreast  of  the  NAVFAC  study  as  it  evolves  on  a  weekly  basis. 

B.  It  is  suggested  that  this  can  be  accomplished  by  informal 
long  distance  telephone  conference  calls  between  the  three  parties, 
orginated  at  NRL. 

XIII.  Coordination 

Theodore  Blanc 
Code  8322 

Naval  Re.search  Laboratory 
V/ashington,  DC  20375 
(202)767-2780/2951 
A/V  297-  ”  /  " 

Carl  .Svanberg 
Code  3123 

Pacific  Missile  Tost  Center 
Point  Mugu,  CA  93042 
(805)982-7916/8851 
A/V  351-  "  /  " 
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INTRODUCTION 


BACKGROUND 

This  report  is  prepared  as  a  part  of  the  support  to  Mr.  Ted  Blanc 
of  the  Naval  Research  Laboratory  (NRL)  for  the  installation  of  a  jack¬ 
up  barge,  SIR  ROBERT,  as  a  permanent  platform  at  San  Nicolas  Island, 
California. 

SIR  ROBERT  is  a  movable  barge  which  consists  of  a  40  ft  x  20  ft 
X  5  ft  hull,  a  35  ft  X  30  ft  mat  attached  with  four  14”^x0 .5"  WT  x  60  ft 
long  legs,  and  a  set  of  hydraulic  motor  systems  to  adjust  the  elevation 
of  the  hull.  The  barge  is  currently  located  on  land  at  Port  Hueneme, 
California. 


ENGINEERING  DATA 


The  data  used  for  the  engineering  analysis  are  listed  as  follows; 
LOCATION: 

Approximately  1000  ft  offshore  Thousand  Springs,  San  Nicolas  Island 
California  (see  Fig.  1)  . 


ENVIRONMENTAL  DATA 

Mean  Low  Water  Depth 

Wave  Height 

Wave  Period 

Tidal  Range 

Wind 

Drag  Coefficient 
Inertia  Coefficient 

Earthguake  Zoning 

MATERIAL 


20  ft 
13  ft 
10.5  Sec. 

8.5  ft 
60  MPH 

.  Cp  =  1.05 
Cm  =  i-5 

Zone  3 


Structural  Steel  A36 


ANALyPTS 


The  barge  is  treated  as  a  gravity  platform  subjected  to  the  actions 
of  environmental  forces.  The  main  considerations  in  the  stability  of 
gravity  type  of  platforms  are: 

(a)  Overturning  Stability 

(b)  Sliding  Stability 

(c)  Structural  Component  Stability ;  and 

(d)  Foundation  Stability 

The  stability  of  the  platform  is  expressed  in  terms  of  the  factor 
of  safety  under  either  the  combination  of  earthquake  and  operational 
waves  and  winds  or  the  condition  under  design  storm  waves  and  winds. 

A  total  of  five  different  concepts  of  the  platform  configurations  is 
studied. 

SUMMARY 

The  summary  of  the  study  is  tabulated  in  a  matrix  form  shown  as 


follows ; 
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INTRODUCTION 


Background 

This  report  is  prepared  as  a  part  of  the  support  to  Mr .  Ted  Blanc 
of  Naval  Research  Laboratory  (NRL)  for  the  Project  METOR  Program  Review 
and  Planning  Meeting  held  on  15  February  1977  at  Ocean  Engineering  and 
Construction  Project  Office  (FPO-1),  Chespaeake  Divsion,  Naval  Facilities 
Engineering  Command .  The  planned  work  schedule  and  estimated  total  cost 
shown  in  this  report  are  prelimin<u*y  in  nature.  The  main  reasons  are  that 
the  offshore  site  for  the  jackup  barge  is  not  yet  defined  and  the  sea  floor  soil 
properties  at  the  barge  site  is  still  unknown.  The  preparation  of  ofifshore 
site  is  usually  very  costly. 

Cost  Items 

The  cost  items  considered  in  this  report  are  as  follows: 

Feasibility  Study 

•  Concept  Selection 

•  Scheduling 

m  Cost  Estimate 

Site  Selection 

•  Sea  Floor  Survey 

•  Site  Selection 

•  Soil  Core  Sampling  and  Analysis 


•  Wave  Force  Analysis 

•  Structiiral  Analysis/Design 

•  Foundation  Analysis 

•  Corrosion  Protection  Analysis/Design 

•  Specifications/Drawings 


•  Design  Report 


Fabrication 

•  Structural  Modification 

•  Cathodic  Protection 

•  Paint 

•  Miscellaneous  Attachment 


Installation 

•  Installation  Plan 

•  Project  Installation  Management 

•  Barge  Transportation  and  Installation 

•  Propellant  Anchor  Installation 


•  Ballast  and  Scour  Protection 
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CONCLUSIONS 

The  results  of  the  study  on  cost  estimate  of  the  Project  METOR  VAv’-.v.*'.-, 

j.'CvlvIv.'jIi 

engineering  services  are  summarized  as  follows:  T 
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•  The  use  of  Navy  Seabee  to  assist  in  the  construction  phase  of 
this  project  in  the  current  fiscal  year  is  rather  difficult  to 
obtain . 


•  A  natural  flat  firm  base  for  the  barge  site  in  economical .  From 
the  available  literature  in  hands ,  chance  of  finding  such  a  site 
in  the  desired  optical  measuring  path  is  remote,  however. 

•  Sea  floor  survey  and  soil  properties  determination  are 
essential  to  the  progress  of  the  services.  A  thorough  examina¬ 
tion  of  the  engineering  services  shall  take  place  immediately 
after  the  sea  floor  survey. 


-1-135- 


C  .CJiern 


( 


£’a/  e/  6  'O^l  ^  a7 


oo 


^  I  &,  3>c^o. 


Sec, 


_oST  • 


f  J  ^ 


COST  ITEM  MAN-HOUR 


Managerial  Support : 

a.  Planning  &  Coordinating  24 

b.  Project  Review  40 

Engineering  Support : 

a.  Environmental  Assessment  48 

b.  V/ave  Force  Analysis  40 

c.  Structural  Analysis/Design  120 

d.  Foundation  Analysis  24 

e.  Corrosion  Analysis/Design  l6 


g.  Specifications  100 

h.  Final  Report  80 

i.  Traveling  40 


Drafting  Support: 

a.  Engineering  Drawings  160 

■dminlstrative  Support: 
a.  Adm.  &  Clerical  Support*'- 

DIRECT  COST 

Contingency : 

10^  of  Direct  Cost 

TOTAL  DIRECT  COST 
Computer  Usage 
Traveling  Expenses  . 

a.  Transportation  (3  trips  at  $400/trip) 

b.  Per  Diem  (5  days  at  $33/day) 


TOTAL  PROJECT  COST 


TOTAL 


I-  r 


X-rt  s n  Play)  ) 


16.49 

7.15 


$9,432.28 

k 

f 

1,144.00  ■ 

2,115.61  i 

$12,691.89  ; 

1,269.19 

$13,961.08  ■ 

1,000.00  ■ 


1,200.00 

165.00 


$16,326.08 


••/-‘I 

5=  (Project  Hourly  Rate)  x  1.29 

Suoport  =  Pro.l .  MH  y  i-c  non 
1710  ’ 

( 

EsTiMfirTB  Of  STmCTHfiAi-  MotXf-ICATION  CoSTS 

c^sf  &Z.9.9  0O. 


(Tie* 

Cc3  YO  w-t 


To  4^ 


Si^tT  (^cti^a/s  H  ly-i  cocX-^^ti  ^ 

2.4S(>1 

(Sro^ni^  C  yy.  culc  ti  oT^  tt-js/  l^AOcrr  ) 

?  doo. 

Or/  {  jfiitKt  ^'--t>{  l.al>crr  J 

^  !  £>00  , 

(IcCt LocLCl  P'rO-T?cT h  ( !L0  (^6 d^  ) 

^J  ovo . 

J  /4>  (Tra  ne. 

^Soo. 

^  "Zoo. 

Rop-^  LajdT^r'  ( 40-1^) 

^100. 

'Tiro  ! 4-0  Til)  Stte  ■r^L6S8? 

^0  X  =  %C,eo  . 

P.V-^B3k5  -^166 

I^caI  7>0KfW  ^Ktr  ^ 


C.  Che-ffU-^ 


tNsmLLATioi^  or  3  CBL  /ooK  f^t^oesLiM-n 


Cost:  tS  6^p  7^^- 


C  'P 


.V 

jv"  V  •.'  ■*■ 


Z'8-77 


C^)  B^QUIP/^BAJT  * 


'DerSCRlPTlOM 


Tv^flnipovtlvig  -fyotAA  t4uenewe  B>ooo. 
4-f^  <=^  i  4-0 


Op^rcx-f-ion  art  sjPe 


t"  ivi^  -r^'owx  "S I  f-G  4^ 

u■py^^  ‘VI 


T^TAL 


'3  000‘ 
A 


3  000 

f 


04y  Re»'d 

Total 

4> 

;^ 

1 

^^ooo. 

j 

12,000. 

Z 

ooo. 

Z4,ooo 

^  Ch€  IaJO'.^' bo^^Q  iAnX/\  p V op-eXCcvvct'**^  C-^U»v  ^.oJUipiX^evi 


Oi)  A/'/ATEf^lALS 


D&S^IF^IPTIOK 


(JjJfT  Cost 


G^uAMTIT/ 


Total 


CEL  ( 00  K  PropettAni: 
Av\cUor' 


B 


4-L  ooo. 


I  “(p  CclIdI^ 


7oa:ft 


1(300 


(,^ZO. 


^I'&ceJlaiteouS 


6c?o. 


'Total 


ft43,4za 


U)  Uv^it  p>(C€  ^4/(00  L(s4'e.'/  IK  19-74- 

t'b-Vuv.Ci-fcsJ^  tO%  ck.C.  CoS-fc  '-A'-^dCC-oov.-v  ,  Z.^ 

^  7  ^4-jOO  X  1.  2  ^  I  ^6). 

r'4>  lot  re  )'Dp^  hrecL-Ui^  6Fen.jth  O  44.  ^ 


CaPle.  e/7^  ,  5/?>^24v>^  ,  « /c- 


C.c/jer/L 

Z'9'7r 


c<^)  Pap.sofOAJBL 


f^opell^nt  AytcJur/ 
Tech  y^  1  C(«<  v\ 


56>. 


z^>. 

24-"^ 

1  60* 

6 

18  5. 

i 

1  ■' 

^C3; 

4-80. 


^^>0. 


2,6^a 


•.  ♦  *  ta  •  fc.'*  . 


0)  4-  ol’tycvi  ccf  ^  d-ft^  0~^  •?  (da^ 

^  >r  (  (i^-f-  z)  -  54 

C^)  /  c.GrLioo(<  pyof>elle^o>^^cJ^^'- 

^  d‘‘*.^'iXf<jLLcZi(-c^-^  o—d.  <5  ^<2^^  ;>‘^£*-^2*0.'/ 

(3)  /  Si^  a^cT\.i^  -tAi-i3f6-£4orft-ot^ 

4-  <5>^ 

^4)  $  t/Op^  j£‘-<24  -f-vOwv^  ^  AJt"ci>i'\ 


^AJS,  TA-CLAT  1 0/V  Pt-Af^ _ 

Cp^Ojec-T  Ef<sct4T(0fU  pLAf^^ 

T^Oy't  t)  ‘C.  Pn/i‘si  ’oMi 


Pe.rt  oyifi  e/ 

Co%-h 


/  /^>t »>*- »t 0)4 t/i  —  ^ B  Z  oo.^-^ 

^H^i^on'hrct.cXo^^  ^  ^  •  ' 

^S'7oo.'*-^ 

C^>l4-i'n‘^€‘i7C^  /^yo  _ S~70. 


P/^OjaCT  t f^Sr^LLAT/OfJ  MAK>/\eBAytEA/r 


Tko*^'  /^hU  lyoYin 


jyiyistoyj 


p r^onne^l  ■' 
P'me 


j  ^  ^  P^C 

p^re.p^'ri^^ict:  —  2.  'yyt^^t 


Co%t  ■ 


t/^/  fi-V 

Lo.hoY  _ 

ni<^  ( _ 

-Tc^W 


^  ^rooo  '~ 
^  iz,ooo 

^1,^00- 

fO 

« /  f,  7i70  " 


1  •  .  "  ^  •  k 

^  h  -  .  -  » 

I  •,  .  ••  •  . 

•  h 

.  ^ 


»•'  .^  >  .’ 


v'-'^v 
•  ■  »  •  •  ^ 

•  A  '  •  A  • 


yy: 


6aK.6!£  Tl^^iSPoRTATlOM  AflO  X-MSTAULATlDf 


C6s 


Cost  *  ^44y (^OO . 


p!^ ) 

C  AvicLay 


«  3  9,  OOO 


AAJb  T^fiOpuLSlorJ 

($k/«V£c  J=iU. ) 

/ O  eto^  @  ^3^000 

C^y'^nQ  jf-^yTTK^^tTi^ 

1 

Dt  ✓ev' 

4- 

3 o.c/<^u^  0^^yr^(f\r 

z 

OHuu.  /A4&  _ 

3 

1 

10 

/hj^  .  ^A.?6e  ^/  7  ^  (3>  cP  ^ 

0<5x<f'x/7.  5)x/0 

^ /4-j  ooo 

^44,c?oo. 

u 


^  n  C't)  yj  ce/?t 

C.ErL  K/A-yB^c^  cr 

/ O  cCp^  (^  ZXL6oo^<0>g  ~^^SjOoo 

Or t  yds  -  _ ^1^^000 


BALLA^rihi<^  AfJD  FkcTECT(O^I 


C-osri  —  l6f,OOCi 


Scj>u^  Pro'fpStiJZin  do5't  —  ^  6  fO  0^ 


<7^  / 000  Ci4..  j/y  . 

McJtuUO  (3  ^ ^  ^  Cc^.^ 

®  '^Scoo/iy  " 

'  3ooO  K  0.  \  3  (4-c-^) 

/  /  ^y  ^ocK^c:^  \ 

-i~0  Aos/  j 

^  ir>t  ^<aJCs^  /  _ 


-^SoaZ) 


=  V. 


000 


^ z 4,000 


P'yofi.r,  S'^-ii^U'Uule^^  Ove^vLixxJ  (^  SZ>%  ^  \t,  OOQ 


0>x^  ^Cfcct 

^/niu-^-o-vu 4oo/a0y  X  3 


^^,G,ooO 

^1,7.00 
«  4.^,  zoo. 


C.-o-$3h  Ji-*-^  r:  ^  Z-^5 

^  ^  AO-cro 


=  3  .  Zy/c44.  ^Lcl 


B>/tLI~AS>T/ ScdcaR.  t^l^6T^<^'T/ OfJ  PkoTIL'E. 


I  ^  .  '  .  -  ■  ’'.W  >T?" 


v;.', 


COST  ESTIMATE 


Meteor  Cable  Landing 

1.  One  1500-foot  cable 

2 .  Sand  beach 

3.  Rock/gravel  scour  protection  at  the  barge 

4.  150  feet  of  split  pipe  at  the  beach 

5.  100  feet  of  split  pipe  under  the  barge 

6.  100  rockbolts 

7.  Small  beach  anchor 

8.  ^  extensive  beach  work  (such  as  cable  vault  or  lengthy  cable  run 
along  the  shore) 

9 .  Other  personnel  perform  the  shore  and  barge  cable  terminations 

10.  For  planning  purposes,  consider  that  a  “pigtail"  must  be  threaded 
from  the  deck  of  the  Sir  Robert  up  the  outside  of  the  leg,  down  the 
inside  of  the  same  leg  and  out  through  a  prefabricated  penetration. 
The  cable  leading  to  shore  must  then  be  spliced  to  this  “pigtail"  after 
the  cable  landing. 


Cost  Estimate 

Cable 
Split  pipe 

250  feet®  $30/ft 


No  charge 
$  7,500 


Vv\  .V  V- 


4 

V'- 


Rockbolts 

Consumables  (balloons,  line,  fuel) 
Beach  anchor 
Gear  transportation 

Per  diem 

10  men  -  10  days 
$10/day/man 


500 

2,000 

1,000 

1,000 

1,000 


5  men  -  5  days  in  Pt  Hueneme 
Travel 

5  round  trip  air  flights 


No  charge 


i 


Contingency 


$13,150 


$14,000 
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ABSTRACT 


A  sincere  attempt  to  modify  the  existing  SIR  ROBERT  for  use  In 
Project  METEOR  Is  the  main  theme  of  this  study.  A  rubber  tire  wheeled 
system  attached  to  the  barge  hull  to  convert  SIR  ROBERT  to  an  amphibious 
jackup  platform  Is  shown  to  be  structurally  feasible.  However,  an 
external  power  source  has  to  be  provided  to  ensure  the  sea-land 
maneuverability  of  the  new  system. 

Modification  of  SIR  ROBERT  will  involve  mainly  the  following  three 
aspects : 

•  Manufacture  and  Installation  of  a  rubber  tire  wheeled  system, 

•  Fabrication  of  supporting  structural  frames,  and 

i  Installation  of  a  cable  launching-pulling  mechanism. 

An  estimated  project  cost  of $275 ,600  Is  needed  to  accomplish  the  above 
work. 

Further  study  on  the  propulsion  capacity  and  the  floatation  stability 
of  the  modified  SIR  ROBERT  are  critical  to  the  safe  operation  of  the 
system.  These  two  problems  have  to  be  considered  thoroughly  before 
the  final  decision  is  made. 

A  recommendation  has  been  made  to  regard  the  wheeled  amphibious 
concept  only  as  one  of  the  possible  alternatives  to  use  SIP  ROBERT. 

This  concept  Is  feasible;  however,  the  operation  procedures  are  not 


practical. 
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1.  INTRODUCTION 


1.1  Introduction 

This  feasibility  study  Is  provided  In  response  to  the  request 
by  Mr.  Ted  Blanc  of  the  Naval  Research  Laboratory  (NRL)«  Washington,  D.C 
for  engineering  services.  A  sincere  concern  that  possible  hostile 
environment  may  severely  endanger  the  safe  operation  of  SIR  ROBERT  as 
a  fixed  gravity  platform  In  the  vicinity  of  Thousand  Springs  Cove, 

San  Nicolas  Island,  California,  shown  In  Fig.  1-1, was  discussed  In 
a  meeting  between  Mr.  Blanc  and  CHESNAVFACENGCOM  (FPO-1)  personnel 
on  24  March  1977.  The  alternative  concept  of  converting  SIR  ROBERT  to 
a  wheeled  amphibious  jackup  platform  was  evolved  during  the  meeting. 
This  study  assessed  the  feasibility  of  a  wheeled  system  which  Is  per¬ 
manently  attached  to  the  existing  SIR  ROBERT  hull  structure  such 
that  the  modified  new  SIR  ROBERT  may  be  rolled  up  on  to  the  shore  to 
avoid  storm  wave  attack. 

Figures  1-2,  1-3  and  1-4  show,  respectively,  the  top  view, 

. lew  and  the  supporting  mat  of  the  basic  unmodified  SIR  ROBERT. 

It  Is  noted  that  the  dimensions  of  the  hull  are  20  feet  (width)  by 
40  feet  (length)  by  5  feet  (depth)  and  the  supporting  mat  are  30  feet 
(width)  by  35  feet  (length).  A  review  of  the  available  SIR  ROBERT 
fabrication  drawings*  of  the  American  Marine  &  Machinery  Company 
(AMMCO),  Nashville, Itennessee,  reveals  that  the  hull  skin  consisted 
of  3/16  Inch  steel  plat  reinforced  with  3  x  2  x  H;  angles  and  supported 
by  5C9  channel  shape  frames.  Further  search  for  the  engineering  data 


* AMMCO  DWG  NOS.  10089-E/B,  SK-45-539  D,  S-45-537D 
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1.2  Scope  of  Work 


This  feasibility  study  investigated  the  following  aspects 
of  the  wheeled  amphibious  Jack-up  SIR  ROBERT  concept: 

•  Wheeled  System 

§  Launching-Pulling  System 

•  Structural  Frame  System 

•  Cost  Estimate 

•  Problem  areas  and  possible  solutions . 


IP 


2.  WHEELED  SYSTEM 


2.1  Introduction 

This  section  developes  a  feasible  wheeled  system  which  could 
facilitate  launching  and  pulling  operation  of  SIR  ROBERT.  The  system 
will  take  Into  consideration  the  following  aspects: 

•  Optimum  utilization  of  government  surplus, 

•  Project  completion  schedule, 

§  Project  cost  constraint,  and 

•  Operation  and  maintenance  procedures. 

Figure  2-1  shows  top  view  of  the  wheeled  system.  Four  (4) 
sets  of  wheels  with  a  total  of  eight  (6)  tires  are  needed  to  support 
SIR  ROBERT  on  sandy  beach  to  prevent  excess  tire  penetration  Into  the 
ground  (See  Part  III  accompanying  with  this  volume).  The  wheel  sets 
are  to  be  mounted  to  the  structural  frame  which  in  turn  will  provide 
port  to  the  barge  hull  of  SIR  ROBERT  during  launching  and  pulling 
operation.  Figures  2-2  and  2-3  Illustrate  the  system  under  tow.  The 
hull  rests  on  the  top  of  the  structural  frame  and  then  the  supporting 
mat  Is  pulled  up  against  the  lower  chords  of  the  frame.  When  the 
system  Is  In  the  desired  offshore  location,  the  supporting  mat  Is 
lowered  first  and  then  the  barge  hull  Is  Jacked  up  above  the  sea 
surface,  as  shown  In  the  front  view  and  side  view,  respectively.  In 
figures  2-4  and  2-5.  The  wheeled  system  together  with  Che  structural 
frame  will  possess  some  negative  buoyancy  so  that  It  will  remain  at 
seafloor  when  the  barge  Is  Jacked  up  for  research  measurement.  This 
set-up  will  also  provide  minimum  added  weight  to  the  barge  when  It  Is 
under  tow. 
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2.2  Tires 

Rubber  tires  selected  for  the  wheeled  system  will  perform 
two  services:  (1)  support  the  load  and  (2)  provide  low  rolling 
resistance  for  the  moving  of  SIR  ROBERT.  The  general  operational  site 
Is  anticipated  to  be  a  beach  with  loose  sand  and  gravel. 

According  to  the  study  in  Part  111  of  the  project  report,  the 
candidate  rubber  tires  shall  have  the  characterlcs  as  follows: 

•  Type:  high  floatation  pneumatic  all  non-skid  tire 

•  Tire  Size:  36  x  41  48  ply 

•  Rim  Size:  26  Inches 

§  Gross  Contact  Area:  1746  square  Inch  @  20  psl 

•  Section  Width:  38.9  inches  unloaded 

43.0  Inches  loaded 

f  Outside  Diameter:  114  inches 

•  Static  Loaded  Radius:  50  Inches 

•  Weight:  3,362  lbs 

•  Rated  load  Capacity:  128,800  lbs  @  5  MPH 

0  Loads  at  Various  Pressures  @  5  MPH 

55,250  lbs  @  20  psl 

62,950  lbs  @  25  psl 

70,040  lbs  @  30  psl 

76,650  lbs  0  35  psl 

Notations  for  tire  dimensions  are  shown  In  Figure  2-6. 
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As  of  19  April  1977,  the  candidate  tires  may  be  obtained 
through  two  sources : 

•  Five  tires  are  available  through  the  Defense 
Property  Disposal  Service  of  the  Defense  Supply 
Agency,  Stockton,  California 

i  Three  tires  shall  be  specially  ordered  from 
Goodyear  Tire  and  Rubber  Company,  Akron,  Ohio 


3.  LAUNCHING-PULLING  MECHANISM 


3.1  Introduction 

Although  a  working  wheeled  system  may  be  developed  to 
assist  the  land-sea  movablllty  of  SIR  ROBERT,  It  Is  still  basically  an 
unpowered  "amphibious  vehicle".  Launching  and  pulling  operation  of  the 
converted  SIR  ROBERT  has  to  rely  on  external  power  sources. 

A  proposed  launchlng-pulllng  mechanism  Is  shown  In  Fig.  3-1. 

A  schematic  diagram  showing  the  profile  of  the  line  between  Deadman 
Nos.  1  and  3  Is  depicted  In  Fig.  3-2.  The  proposed  mechanism  consists 
of  three  elements: 

t  Deadman  Anchors 

(One  Installed  offshore  and  two  onshore) 

•  Cable 

•  Crawler  Tractor 

The  operational  procedures  for  launching  and  pulling  of  the 
converted  SIR  ROBERT  are  achieved  by  moving  tractors  between  Deadman 
Nos.  1  and  2.  As  shown  In  Fig.  3-1,  tractors  move  from  Deadman  No.  1 
toward  Deadman  No.  2  for  pulling  SIR  ROBERT  up  to  the  beach.  For 
launching,  tractors  will  move  from  Deadman  No.  2  toward  Deadman  No.  1. 

In  this  mechanism,  tractors  will  operate  only  on  shore  to  avoid  seawater 
corrosion  on  tractor  bearings. 
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3. 2  Rolling  Resistance  of  SIR  ROBERT 

Chart  3-1  provides  the  preliminary  Information  for  estimating 
rolling  resistance  of  a  moving  vehicle.  In  the  table,  rolling  resistance 
Is  expressed  In  pounds  of  tractive  puH  required  to  move  each  gross 
ton  over  a  level  surface  of  the  specified  type  or  condition. 

The  converted  SIR  ROBERT  will  have  a  gross  weight  of 
approximately  100  tons.  The  wheeling  system  Is  to  be  rubber  tires 
with  plain  bearings.  The  rolling  surface  is  anticipated  to  be 
natural  beach  with  loose  sand  and  gravel.  The  tractive  effort  required 
to  keep  SIR  ROBERT  moving  at  a  uniform  speed  will  be 
100  tons  X  300  lbs /ton  »  30,000  lbs 
if  the  slope  of  the  towing  path  for  SIR  ROBERT  is  assumed  to  be 
1  percent,  the  necessary  correction  to  the  tractive  effort  provided 
In  Chart  3-2  will  be 

100  tons  X  20  Ibs/ton  *  2,000  lbs. 

Total  tractive  effort  required  to  move  SIR  ROBERT  is  then 
the  sum  of  the  above  two  forces,  that  is. 


Chart  3-1  Rolling  Resistances  on  Sand  and  Gravel  Surface 


The  crawler  tractor  will  be  used  as  the  power  source  to 
operate  the  proposed  launching-pulliog  mechanism.  The  pull  developed 
at  the  drawbar  depends  upon  the  size  of  tractor  engine,  the  weight, 
and  the  coefficient  of  traction  for  a  particular  road  surface. 

Chart  3-3  provides  representative  specifications  for  crawler  tractors 
at  various  operating  conditions. 

The  operating  weight  of  CAT-D8  class  tractor  is  approximately 
40,000  lbs.  The  maximum  dtawbar  pull  is,  from  Chart  3-3,  33,714  lbs. 
The  coefficient  of  traction  is  approximately  0.3  for  loose  dry  sand  and 
wet  sand  and  gravel  as  given  in  Chart  3-4.  Thus,  an  effective  drawbar 
pull  of  a  CAT-D8  class  tractor  operating  on  sand  beach  is 
0.3  X  33,  714  lbs  -  10,114  lbs 

The  number  of  CAT-D8  class  tractors  required  to  pull  the 

converted  SIR  ROBERT  up  to  the  beach  is  obtained  by  dividing  the  total 

tractive  effort  by  the  effective  drawbar  pull  per  unit  tractor: 

32,000  =  3.16 
10,114 

Therefore,  an  equivalent  of  four  (4)  CAT-D8  class  tractors  would  be 
required  to  supply  the  power  in  the  proposed  mechanism. 

Note;  A  more  efficient  pulley  system  may  be  developed  to 
have  an  optimum  utilization  of  CAT-D8  class  tractors  available  on 


San  Nicolas  Island. 


Chart  3-4  Coefficients  of  Traction 
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Data  from  reference  2 


3.4  Deadmen  and  Cables 

Three  deadmen  are  needed  in  the  proposed  launching-pulling 
mechanism.  One  of  the  deadmen  will  be  installed  offshore  and  the 
other  two  will  be  Installed  onshore.  The  approximate  locations  of  the 
deadmen  are  shown  in  Fig.  3-1.  A  minimum  distance  of  2,500  feet 
between  any  two  deadmen  is  required  to  have  sufficient  water  depth 
for  SIR  ROBERT  to  float  freely.  For  estimating  purpose^  each  deadman 
may  consist  of  two  CEL  100  K  propellant  anchors  and  a  cable  pulley. 

The  onshore  anchors  would  most  likely  be  cast-in-place  concrete  blocks. 

Approximately  8,500  feet  of  Ik  inches  diameter  cables  with 
breaking  strength  of  158,000  lbs  are  needed  to  connect  the  mechanism. 


4.  STRUCTURAL  FRAMES 


4.1  Introduction 

The  basic  concept  for  developing  a  system  of  structural  frames 
for  SIR  ROBERT  Is  to  transfer  the  cable  pulling  load  to  the  wheeled 
system  without  any  undesirable  distortion  to  the  original  jack  up  barge 
structure.  In  order  to  obtain  the  stated  purpose,  a  series  of  trusses 
parallel  to  the  loading  plane  are  used.  The  cable  pulling  load  Is  then 
transferred  from  the  centre  truss  to  the  neighboring  trusses  through 
a  serleb  of  horizontal  diagonal  braces  In  the  upper  and  lower  levels 
of  the  structural  frames,  as  shown  In  Figs  4-1  and  4-2.  These  braces 
are  Intended  primarily  to  carry  the  diagonal  tensions. 

Most  of  the  structural  members  are  tubular  shapes  to  minimize 
the  resultant  of  drag  forces  under  tow. 
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4.2  Loading  Frames 

Two  types  of  loading  frames  are  used: 

§  Longitudinal  trusses  which  are  mainly  to  carry 
the  total  weight  of  SIR  ROBERT.  These  are  Trusses 
A,  B  and  C,  respect ively, shown  in  Figs.  4-3  to  4-5. 

•  Transverse  trusses  which  behave  like  reaction 

beams  for  the  longitudinal  trusses.  Besides,  these 
trusses  also  resist  bending  moment  due  to  wheel 
reactions.  Truss  Aa  shown  in  Fig.  4-6  illustrates 
this  type  of  truss. 

Figures  4-7  and  4-8  indicate  the  sizes  of  the  horizontal 
diagonal  braces  through  preliminary  member  selection. 

Appendix  A.l  provides  the  calculations  of  the  preliminary 


truss  design 
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4.3  Material  Llstln; 


This  section  provides  the  list  of  structural  ■eiid>er  sizes 
and  quantity  for  cost  estimate  purpose.  It  may  also  be  used  for 
processing  advance  material  purchase  orders. 
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5 .  COST  ESTIMATE 


5.1  Introduction 

This  section  summarizes  cost  information  for  the  conversion 
of  SIR  ROBERT  to  an  amphibious  jackup  platform.  The  main  subjects  of 
cost  items  are  as  follows: 

•  Feasibility  Study 

•  Site  Survey 

•  Engineering  Design 

•  Fabrication 

•  Project  Execution  Plan 

•  Barge  Transportation 

§  Launching-Pulling  Mechanism 

Appendix  A. 2  provides  detailed  cost  Information  which 
represent  the  results  of  a  current  market  search  for  material  availability 
and  prices.  It  is  noted  that  market  prices  fluctuate  approximately 
every  two  weeks.  Therefore,  the  quoted  prices  are  not  firm  values 
and  are  subject  to  change. 


5.2  Project  Cost 

The  total  cost  for  the  conversion  of  SIR  ROBERT  to  an  amphibious 
jackup  platform  Is  estimated  at  $252,000 

Table  5-1  shows  the  breakdown  subject  cost.  The  cost  for 
feasibility  study  shown  In  the  table  Includes  the  expenditure  for  the 
completion  of  Reference  1.  The  fabrication  cost  of  wheeled  system 
assumes  that  U.S.  Government  will  supply  without  cost  five  (5)  of  eight 
(8)  36  X  41  48  ply  rubber  tires  needed  for  the  system.  Launchlng-Pulllng 
Mechanism  does  not  Include  the  cost  of  obtaining  needed  operating  power 
sources. 


It  Is  noted  that  cost  for  the  Installation  of  power  and 
communication  cables  shwon  In  Reference  1  Is  not  Included  In  this  report. 
If  It  Is  needed,  the  cost  can  be  directly  added  into  the  estimated  total 


project  cost 
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6.  CONCLUSIONS  AND  R£C(»IMENDATIONS 
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6.1  Conclusions 


Conclusions  dravm  from  the  results  of  this  feasibility 


study  are  as  follows: 


•  The  concept  for  the  conversion  of  SIR  ROBERT 
to  an  amphibious  jackup  platform  Is  feasible. 

The  work  Involved  In  the  conversion  process  will 
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-  Manufacture  of  a  rubber  tire  wheeled  system, 

•  Fabrication  of  supporting  structural  frames, 

-  Installation  of  a  Launchlng-pulllng  mechanism, 

-  Floatation  stability  analysis  for  the  converted 
SIR  ROBERT 

t  The  wheeled  system  is  the  unique  feature  In  this 
study.  Due  to  the  combination  of  unusual  application 
and  unpopular  demand,  the  needed  rubber  tires,  rims 
and  anti-friction  bearings  can  not  be  found  easily  In 
the  commercial  market.  Special  orders  are  needed  to 
fabricate  these  Items. 

t  Fabrication  of  structural  frames  to  support  SIR  ROBERT 
and  the  wheeled  system  Is  out  of  proportion  in  terms 
of  structural  modifications.  The  required  depth  of 
the  truss  dimensions  also  results  in  increase  In  water 
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depth  for  launching  operation. 
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Launchlng-Pulllng  mechanism  is  essential  to  the 
converted  SIR  ROBERT  operation.  Due  to  the 
undesirable  environment  for  crawler  tractors 
to  operate  most  efficiently,  an  attempt  to  pull 
SIR  ROBERT  up  to  shore  will  require  a  power  source 
of  4  CAT-D8  class  tractors  or  equivalent.  A  more 
efficient  pulley  system  may  have  to  be  developed  to 
replace  the  proposed  direct  tractor  pull  system. 
Floatation  stability  is  critical  to  the  safe 
operation  of  SIR  ROBERT.  The  impact  on  the 
stability  of  the  barge  due  to  drastic  vertical  motion 
in  the  breaker  zone  needs  further  study.  Besides, 
the  added  structural  frames  and  the  wheeled  system 
will  increase  by  a  considerable  amount  the  drag 
resistance  which  may  impair  the  existing  propulsion 
capability  of  the  barge. 
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6.2  Recommendations 


Based  on  this  feasibility  study,  the  following  recommendations 
are  made  for  action: 

•  The  wheeled  concept  of  converting  SIR  ROBERT  to 

an  amphibious  jackup  platform  shall  be  regarded  only 
as  a  possible  alternative. 

•  A  thorough  project  review  of  engineering  services 
should  take  place  as  soon  as  possible  if  this  option 
is  accepted.  The  original  schedule  of  spring  - 
summer  time  frame  for  the  installation  of  SIR  ROBERT 
on  site  will  soon  slip  off. 
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1.0  PURPOSE; 


This  report  assesses  the  foundation  and  the  anticipated  scour 
for  the  permanent  Installation  of  the  jack-up  barge,  SIR  ROBERT 
(Figure  1).  It  also  Includes  an  Investigation  of  the  utilization  of 
large  tires  for  mobilizing  SIR  ROBERT  In  and  out  of  the  water  for  a 
non-permanent  Installation.  This  Investigation  Includes  bearing 
capacity;  tire  size,  pressure  and  contact  area;  anticipated  tire  pene¬ 
tration;  and  tire  availability  and  cost. 

2.0  BACKGROUND: 

SIR  ROBERT  will  be  used  for  measurements  offshore  of  the  northwest 
comer  of  San  Nicolas  Island,  California.  San  Nicolas  Island  lies  approxi¬ 
mately  65  miles  seaward  from  Point  Mugu,  and  75  miles  from  Los  Angeles, 
California. 

Two  of  the  available  options  are  either  to  permanently  install  SIR 
ROBERT  or  to  mobilize  It  from  the  beach  to  make  measurements.  Both 
require  a  knowledge  of  the  seafloor  with  respect  to  Its  bearing  capacity. 
The  latter  also  requires  information  on  large  tires  and  their  Interaction 
with  the  seafloor. 

This  report  addresses  both  the  seafloor  Information  and  the  tire 
Information.  It  assumes  a  sandy  bottom  with  a  0  equal  to  30°  with  0 
being  the  angle  of  Internal  friction  which  is  a  characteristic  of  the 


sand . 


3.0  RESULTS: 


Scour  will  be  a  problem  for  a  permanently  Installed  structure  which 
would  require  a  protective  mat  with  large  armor  stones  (3.4  foot  diameter). 
This  is  with  the  assumed  sand  bottom  (Appendix  1). 

Bearing  capacity  will  not  be  a  problem  unless  it  is  desired  for 
the  mat  to  penetrate.  If  this  is  required,  it  might  take  as  much  as 
3000  additional  pounds  per  square  foot  to  gain  full  penetration  (18 
inches).  This  again  is  with  the  assumed  sand  bottom.  If  a  fixed  structure 
were  to  be  Installed,  cores  of  up  to  40  feet  would  be  necessary  to  assess 
the  foundation  (Appendix  1). 

After  looking  at  tires  made  by  both  Goodyear  Tire  and  Rubber  Co., 
and  Firestone  Tire  and  Rubber  Co.,  one  of  the  only  tires  that  would  work 
in  the  sand  off  San  Nicolas  Island  and  on  the  beach  is  the  Firestone 
pneumatic  all  non-skid  tire.  This  high  floatation,  36.00-41  tire  has 
a  48  ply  rating.  It  is  the  type  used  for  amphibious  barges.  Firestone 
sells  these  tires  for  about  $5500  each.  There  are  also  five  tires  presently 
available  through  the  Defense  Property  Disposal  Service  of  the  Defense 
Supply  Agency.  They  are  presently  in  Stockton,  CA  and  were  due  to  go 
to  GSA  for  sale  on  12  April  1977.  They  have  been  placed  on  hold  for 
CHESNAVFACENGCOM  (FPO-1),  however,  until  19  April  1977.  By  this  date  a 
go,  no-go  decision  must  be  made  unless  an  extension  can  be  obtained.  These 
surplus  tires  are  free  to  FPO-1  if  a  TAC  number  is  used  for  shipping. 

Because  of  bearing  capacity  and  the  gross  contact  area  of  each  tire, 
eight  tires  would  be  required  so  as  not  to  penetrate  the  sand  beyond  six 
Inches.  If  further  tests  could  be  run  to  show  that  higher  penetration 


would  not  Impede  the  towing  of  SIR  ROBERT,  six  tires  might  be  sufficient 
(Appendix  2). 

Whether  the  tires  are  purchased  or  obtained  as  excess  property, 
rims  are  still  necessary  at  a  cost  of  about  $400  each.  The  wheels 
needed  would  depend  on  the  structure  design  for  the  installation  of 
the  tires. 

4.0  CONCLUSIONS  AND  RECOMMENDATIONS; 

From  the  calculations  made  assuming  certain  bottom  conditions, 
it  is  seen  that  the  biggest  problem  of  a  permanently  Installed  structure 
is  the  bottom  protection  from  scour.  Bearing  capacity  and  lateral  move¬ 
ment  should  not  be  a  problem.  Before  a  fixed  structure  could  be  In¬ 
stalled,  however,  a  detailed  bottom  survey  including  vibracoring  would 
be  necessary. 

Mobilizing  SIR  ROBERT  using  large  tires  appears  feasible  with 
respect  to  bottom  interaction  as  long  as  sufficient  pull  is  available 
on  the  beach  to  tow  it.  The  towing  force  required  will  depend  on  the 
system  developed  to  install  the  tires  on  the  structure  and  on  its  ability 
to  keep  the  bearings  free  from  sand.  If  the  tires  are  not  free  to  turn, 
it  is  felt  that  the  wheels  will  dig  into  the  sand  under  pulling  load  and 
become  embedded  and  near  impossible  to  pull.  The  beach  approach  must  also 
be  free  from  large  obstructions  such  as  rocks. 

Eight  tires  appear  to  be  an  optimum  number,  but  six  might  be  sufficient 
if  further  tests  could  be  run  to  show  traff icabillty.  It  is  also  recommended 
that  if  the  tire  concept  is  an  acceptable  approach,  the  weekly  excess  property 
list  be  checked  weekly  until  the  structure  is  complete  in  case  additional 


tires  become  available. 


Gravity  Platform.  Chern,  C.,  CHESNAVFACENGCOM  FPO-1,  March  1977 


The  Pentrometer  and  Soli  Exploration.  Sanglevat»  G.,  Elsevier 
Publishing  Co.,  1972. 

Handbook  of  Ocean  and  Underwater  Engineering.  McGraw-Hill  Book 
Co.,  1969. 

Fonecon  -  S.  Mendelsohn  (CHESNAVFACENGCOM)  to  Mr.  Cairo  (Firestone 
Tire  and  Rubber  Co.)  of  5  April  1977. 

Engineering  Tests  of  Landing  Craft  Retriever,  Mark  II,  CEL  TR  171, 
September  1961. 


Scour 


The  maximum  depth  of  scour  is  equal  to  the  maximum  height  of  the 
unbroken  wave  that  can  be  supported  (reference  1).  For  the  20  foot 
depth  off  of  San  Nicolas  Island,  this  would  be  about  17  feet  (Figure  2) 
To  design  a  mat  foundation  for  scour  protection,  the  design  wave  could 
be  used  since  waves  exceeding  it  occur  less  than  ten  percent  of  the 
time  and  for  relatively  short  duration  and  scour  is  a  gradual  erosion. 
Any  damage  done  by  larger  waves  would  not  be  catastrophic ,  though  in¬ 
spection  for  determination  of  damage  and  subsequent  repairs  would  be 
necessary  after  each  storm  that  exceeds  design  conditions. 

Calculation  of  size  of  armor  units; 

Wr 

^  ~  Ng^  (Sr  -1)3  from  reference  1,  p.  7-203 
where, 

W  =  mean  weight  of  individual  armor  unit,  lbs. 

Wj.=  unit  weight  of  rock,  Ibs/ft^  (assumed  170  pcf) 

H  =  design  wave  height  (13') 

Sj.=  specific  gravity  of  armor  stone  relative  to 
the  water  around  structure  (Sf  =  Wr/Wy) 

unit  weight  of  water  (64.0  pcf) 

Ns=  design  stability  number  for  rubble  foundations 
(from  fig.  7-99  of  reference  1) 

(170)(13)3 
"  "  (24)(1.66)3 

W  *=  3402  l.bs —^0^3.4  feet 


=  bearing  capacity 

=  *5  y  BNy  (1-.3  ^)  +  d  N  (1+.2  from  reference  2 

=  submerged  bulk  unit  weight  of  soil 

N)f»  Nq  -  bearing  capacity  coefficients  assuming 
0  =  30°,  Nj  =  20 

Nq  =  22  from  reference  2 

width  of  mat  =  29'  8" 

length  of  mat*  35'  0" 


q  -  Js  (60)  (29.67)  (20)  [^1  -  .sf  35  J]  +  60d(22)  [^1  +.2(  35^^] 
q  -  13275  psf  +  1544d  psf 

for  the  load  =  114160  lbs  (total  buoyed  wgt  of  structure)  ref,  3 

Area  -  (29.67) (35)  -  1038.45  ft2 
bearing  pressure  =  110  psf 
13275 

F.S.  *=  110  =  120  for  the  surface 

Therefore,  if  the  mat  were  solid,  bearing  would  be  no  problem. 

Figure  3  shows  how  q  varies  with  depth  under  a  square  footing  which 
Is  a  close  approximation  for  SIR  ROBERT. 

Case  II  -  Mat  with  pipe  bottom  assumed  as  strip  footing.  From  Figure  4, 
the  pipe  diameter  =  1.5'  which  is  assumed  to  be  equal  to  B  when  d  =  9  inches. 
L  is  considered  much  larger  than  B  and  not  a  factor. 

q  =  ^  Njf  y ’B  +  Nq  'd  from  reference  2 

q  =  (i5)(20)(60)(1.5)+(22)(60)(.75) 
q  =  900  psf  +  1320(.75)  =  1890  psf 
for  d=.l"  q  =  143  psf 

d=  1"  q  =  522  psf 

d=  9"  q  =  1890  psf  (see  Figure  5) 

d=18”  q  =  3282  psf 

To  calculate  the  structure's  bearing  pressure,  it  is  first 
necessary  to  calculate  the  area.  A,  for  different  depths  of  penetration, 
d,  since  it  varies  due  to  the  pipe  being  a  cylinder.  There  are  about 
312  feet  of  18"  0  pipe  and  about  47  feet  of  8"  0  pipe  (Figure  4). 


for  d  =  0.1"  A  =  69.6  total  buoyed  wgt  of  struc  =  114,160  lbs 

1.0"  A  214.3  ft^  assumed  to  be  loaded  uniformly 

9.0"  A  =  499.9  ft2 


114,160 


0.1" 

P  = 

69.6 

1" 

114.160 

P  = 

214.3 

114.160 

9" 

P  = 

499.9 

1640  psf 
533  psf 

228  psf  (see  Figure  5) 


This  shows  that  the  structure  will  probably  sink  on  its  own  about 
one  inch.  Therefore,  again  bearing  capacity  will  not  be  a  problem  since 
as  the  structure  sinks,  the  bearing  capacity  increases  while  the  bearing 
pressure  decreases.  Ac  the  9  inch  penetration  depth  the  F.S.  =  8.3.  With¬ 
out  additional  weight,  the  structure  will  not  reach  this  depth. 


Case  III  -  Assuming  overloading  to  one  side  creating  a  maximum  bearing 


pressure: 


Under  operating  conditions  which  is  earthquake  plus  30%  of  the  design 
wave  (13  feet)  and  wind  (60  tnph)  load»  the  horizontal  force,  Ph.  equals 
31.44  kips  (reference  3). 


The  maximum  bearing  pressure  under  this  condition  Is 


Zv.  Ph  h  B 
BL  +  21 


B^  L 
I  =  12 


from  reference  5 


114.16  +  (31.44)(25)(29.67) 

P  =  (29.67)  (35)  2  ['(29.67)^  (35)" 

12 


L  Ifc’i 

••.-.V.V.N-SV 

L-.I-AVaV-i.. 

I  w:  ' 

1^*  »i."  V.  ;  W 


P  =  .263  ksf  =  263  psf 

this  also  treats  the  mat  as  a  rectangle  area  as  in  Case  I. 

13275 

F.S.  =  263  =  50  again  for  surface 

Lateral  Movement 

If  the  worst  case  Is  assumed  which  Is  no  penetration  of  mat: 


qn  =  Pv  tan<5^ 


where. 


Py  =  vertical  load  =  114,160  lbs 
=  assumed  ~  20°  for  0  =  30° 


•*.qu  =  114.16  tan  20° 


qjj  =  41.55  kips 

This  gives  an  F.S.  =  , 

3 1  e  AA  L  •  3 


with  the  penetration  expected,  sliding  should  not  be  a  problem. 


1  «•  ,  I 
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APPENDIX  6.2 


Tire  Study  Calculations 


Tire  Description 

Firestone  Tire  &  Rubber  Co.  (reference  6) 

Pneumatic  all  non-skid  tire  -  high  floatation 

Tire  size:  36.00-Al  48  ply 

Rim  size:  26" 

Gross  contact  area*:  1746  In^  (@  20  psi) 

Weight:  3362  lbs 
Section  width:  38.9"  unloaded 
43.0"  loaded 
Outside  diameter:  114" 

Static  loaded  radius:  50" 

Rated  load  capacity:  128,800  lbs,  @  5MPH 
Loads  at  various  pressures  @  5  MPH: 

20  psi  -  55250  lbs 
25  psi  -  62950  lbs 
30  psi  -  70040  lbs 
35  psi  -  76650  lbs 
*  reference  7 

Bearing  Capacity  and  Penetration 

Assuming  a  rectangular  contact  area  for  each  tire 

q  =  Js^'BNy  (1-.3  I  )  +y'dN,  (1+.2  ®  ) 


where 


Contact  area 

Number  of* 

V.'‘‘pV*,s 

va;,v*. 

Required 

Tires  Req'd 

1454 

10.1 

14851 

10 

(8.51) 

1882 

13.1 

11450 

8 

(6.56) 

2310 

16.0 

9375 

6 

(5.37) 

♦Assuming  20  psi  and  a  gross  contact  area  (GCA)  =  1745  In^  each 


Example  Calculations 

load  150,000 

Contact  area  required  =  q  =  10. 1  =  14851  sq.  inches 

(CAR) 

CAR  14851 

No,  tires  required  =  GCA  *  1746  *»  8.51  or  9  tires 


This  would  mean  10  tires  since  there  must  be  an  even  Dund>er. 
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PART  IV 


PROJECT  METEOR 


WEIGHT  AND  MAINTENANCE  OF  SIR  ROBERT 


APRIL  1977 


BY:  J.  E.  BABER 


OCEAN  ENGINEERING  AND  CONSTRUCTION  PROJECT  OFFICE 
CHESAPEAKE  DIVISION 
NAVAL  FACILITIES  ENGINEERING  COMMAND 
WASHINGTON  NAVY  YARD 
WASHINGTON,  DC  20374 


MEMORANDUM 


rPO-lEA23:db 
5  April  1977 


From;  FPO-1EA23 
To:  FPO-1EA21 

SubJ :  Weight  and  Maintenance  of  Sir  Robert  and  Mat 
Enel:  (1) 

1.  The  drawings  and  pictures  of  the  Sir  Robert  and  Mat  were  reviewed. 
Calculations  are  provided  In  enclosure  (1).  The  approximate  weight  of 
the  system,  based  on  an  approximate  water  displacement  of  1871  ft  ,  Is 
119,  744  lbs. 

2.  The  total  weight  of  mat  Is  approximately  45,200  lbs.  based  upon 
wt.  of  pipe  +  10%  for  rust  and  other  items.  If  the  water  line  on  the 
Sir  Robert  (S.  R.)  was  formed  with  the  S.  R.  floating  and  the  mat  rest¬ 
ing  on  the  bottom  of  the  harbor,  the  approximate  weight  of  the  system  Is 
equal  to  the  volume  of  water  displaced  by  the  S.  R.  proper,  1.  e.,  1300 
ft^  83,200  lbs.  plus  45,200  lbs.  of  the  mat  or  128,400  lbs. 

3.  The  approximate  area  of  the  Sir  Robert  and  mat  that  requires  painting 

2  2 
is  6200  ft  .  The  cost  of  sandblasting  is  $7,130  @  $1. 15/ft  and  priming 

2 

and  painting  $1,550  @  $0. 25/ft  . 

4.  The  approximate  cost  of  5-250#  high  amperage  zinc  anodes  is  $1,000. 

The  total  cost  for  refurbishment  of  S.  R.  is: 


FPO-lEA23:db 
5  April  1977  ' 

Subj:  Weight  and  Maintenance  of  Sir  Robert  and  Mat 


Cost  of  sandblasting 

$  7,130 

Coat  of  Painting  &  Labor 

1,350 

Cost  of  Anodes 

1,000 

Approximate  Profit 

800 

Total 

$10,480 

5,  The  exposed  areas  of  the  S.  R.  including  the  entire  mat  and  legs 
should  be  sandblasted  and  painted.  Anodes  should  be  placed  at  the 
junction  of  the  4  vertical  legs  and  mat  and  at  the  mat  cross  brace. 
Structure  and  anodes  should  be  inspected  at  three-year  intervals.  System 
will  probably  require  no  more  than  minor  touch-up  painting  during  the 
first  six  years.  Projections  beyond  six  years  cannot  be  made  on  a 
practical  basis. 

d  C 

//" JACK  E.  BABER 


Copy  to: 
FPO-1EA23 
FPO-IES 
FPO-IE 


Calculations  for  Weight  of  Sir  Robert  and  Cost  of  Maintenance 


Dimensions  of  pipe,  plate,  etc. ,  taken  from  AMMCO  drawings  of  work  over 
rig  and  mat,  3K-45-537D,  3K-45-539-D  and  dwg.  10089-E  of  10  Dec  1965. 
Other  dimensions  calculations  inferred  from  January  1977  photographs  of 
Sir  Robert  and  mat  on  shore. 


Bill  of  Materieil  item  (dimensions  taken  from  drawings) 


#1  18"  dia  pipe  70.69  #/ft 

4659  lbs. 

#2 

4659 

#3 

1480 

#4 

1836 

#5 

1836 

#6 

2401 

#7 

776 

#8 

2965 

#9,  10,  11,  12  8"  dia  pipe  28.55  #/ft 

1456 

#13 

2353 

#14 

183 

#15 

344 

#16 

978 

#17 

122 

#18  &  19 

1891 

Legs  14"  dia  pipe  54.57  #/ft 

13097 

Total 

41036  lbs 

Vol. 

18"  diameter  pipe  -  300  ft 

530.14  ft^ 

Vol. 

8"  diameter  pipe  -  51  ft 

17.80 

Vol. 

legs  in  water  when  mat  is  raised 

9.26 

Vol. 

i"  plate 

1.64 

Vol. 

3/8"  plate 

4.81 

Vol. 

3/16"  plate 

6.99 

Vol. 

Sir  Robert  proper  at  water  line  @  26"  from 
base 

1300.00 

Total 

1871.00  fr 

1871  ft^9  64#/ft3 

119,744  lbs 
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ENCLOSURE  (1) 


Assume  S.  R.  floating  free  of  mat  and  loaded  as  shown  in  Jan  1977 
photographs . 


Wt,  of  assembly  =  Wt  of  mat 

add  10%  rust/paint 
welds/fitting  etc . , 
Wt.  of  1300  ft^  of  H2O 


41,036  lbs. 
4,164  lbs. 

83,200  lbs. 
Total  128.400  lbs. 


Approximate  area  to  be  painted 


Sir  Robert  Top  and  Bottom 
Front  back  +  misc. 

Both  sides 
Cabin 


Area  of  18"  pipe 
Area  of  8"  pipe 
Area  of  14"  pipe 
Area  of  V  pit. 
Area  of  3/16  pit. 
Area  of  3/8  pit. 


20  X  40  X  2 

1600 

20  X  6  X  2 

240 

40  X  6  X  2 

480 

8x6x2 

96 

2416 

1414  ft^ 
107  ft^ 
880  ft^ 

79  ft^ 
921  ft^ 
308  ft^ 

Total  Area  6125  ft^ 
use  6200  ft^ 


Approximate  cost  of  sandblasting  including  ^ 

labor  from  cost  estimating  section  §$1.15  ft^  $  7130 

Approximate  cost  of  painting  +  primer  and  labor 

§$0.25ft2  1550 

Cost  of  5-250  lb  zn  anodes  §  $200  estimated  from 

cost  provided  by  MATCOR  1000 

Add  10%  of  $8,000  for  profit  800 

Approx  cost  $10480 


The  paint  system  plus  anodes  should  provide  a  combined  material 
protection  system  good  for  5-10  years.  Inspection  of  Sir  Robert,  mat, 
and  anodes  should  take  place  at  3-year  intervals  to  check  the  system. 

It  is  anticipated  that  repair/maintenance  will  be  limited  to  minor  touch-up 
of  paint  system. 


ENCLOSURE  (1) 


PART  V 


PROJECT  METEOR 


RECOMMENDED  PERIODS  FOR  OFFSHORE  CONSTRUCTION 
OPERATION  VIVINITY  OF  SAN  NICOLAS  ISLAND,  CALIFORNIA 


MARCH  1977 


BY:  W.A.  VOGEL 


OCEAN  ENGINEERING  AND  CONSTRUCTION  PROJECT  OFFICE 
CHESAPE/\KE  DIVISION 
NAVAL  FACILITIES  ENGINEERING  COMMAND 
WASHINGTON  NAVY  YARD 
WASHINGTON,  DC  2037A 


rP0-lED13:bw 
8  March  1977 


MEMOP^^NDUM 


From;  FP0-1ED13 

To :  FP0-1EA21 

Sabj  :  RecoriCTended  Periods  for  Offshore  Cons truct icn  Operation 

Vicinity  of  San  Kicoiaa  Island,  CA 

Ref:  (a)  Naval  Weatner  Service  Environri'c-ntal  Da'  -  .hnent  Climatological 

Study,  Souther:'!  California  Operating  Fleet  Weather  Facility, 
San  Diepc  -  March  1971 

(b)  U.S.  Naval  Weather  Service  Command  Surmar’,’'  of  Synoptic 
Meteorologi tai  Observations,  North  A.nerican  Coastal  Marine 
Areas  -  Revised,  Volume  5,  Area  32  -  San  Diego,  May  1976 

(c)  Climatic  haniibook  for  Pt  Mugu  and  San  Nicolas  Island,  Part  1, 
S'or'face  Data,  Pacific  Missile  Range,  Pt  Mugu,  CA,  14  Mar  74 

Enel;  (1;  Total  Percentage  Frequency  of  Wave  Heights  Monthly 
in  Feet 

(2)  Percentage  Frequency  of  Monthly  Wave  Heights  in  Feet 
with  Wave  l,enrth<i3D  ft.  -  All  Observed  Waves 

(S'*  Percentage  Frr-.'quency  of  Monthly  Wave  Heights  in  Feet  with  Wave 
Lengths  of  l>3''-250  ft.  -  All  Observed  Waves 

(4)  Percentag*.  r reauency  of  Monthly  Wave  Heights  in  Feet  with  Wave 

Heiglits  in  Feet  with  Wave  Lengths  of  32S-415  feet 

(5)  Percentage  Iheuu-'ncy  of  Wave  He: rats  shewn  each  month  in  Feet 

vjith  Wav'=‘  Lengtn  416  feet 

(6)  Percentage  Fruouenev  of  Wave  Heights  Shown  Monthly  in  Feet 
According  to  Wind  Speed  in  Knutc  -  Plate  I 

(7)  ''-ircentage  Frecrueaev  c  V.'ave  Heig.tts  Showr.  Monthly  in  Feet 
According  to  'u'-r.,;  -h.'.--.:  '  c.  Fr.ot,:  -  Fl  ite  II 


1.  Enclosures  f  1 )  th”r uvr'.  (S')  are  chart?.  depicti:'.g  monthly  percentages 
where  wave  heights  h  been  observed  *o  ewc.^ed  2  ft,  6  '^t  and  9  ft  in 
wnters  .a.'l'acent  'o  Islu'.  :  off  ai 'Iforn  ia .  Reference 

(:)  was  used  as  the  b's.c  rt'.'cT-  ro’'  this  data.  Enclosures  (6)  and  (7) 
correldCe  rnnnT'nlv  pe-'  ■  r.’  requen c  fee  of  wave  heights  according  to  wind 

speed  in  knot:;. 


2.  The  rr'-ate..;?  life 

Letwe.;?  ,m;1'/  fi.'id  lei'.':, 
from  the  a  of  c: 

would  ren-'r.all'c  r  e  f ■  ■ 
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3.  Enclosures  (2),  (3),  (4)  and  (5)  show  monthly  percentages  of  observed 
waves  of  heights  >2  ft,  6  ft,  and  9  ft  when  the  length  of  the  waves  are 

•<  185  ft,  185-250  ft,  328-415  ft,  and >415  ft,  respectively.  Note  that 
the  vertical  scale  on  each  of  these  charts  was  varied  according  to  the  rcuige 
of  observed  percentages.  Reference  (b)  was  used  as  the  source  for  this  data. 
Enclosure  (2)’  shows  that  no  waves  >  9  f t  were  observed  when  the  length  of 
the  waves  remained  •<.185  ft.  Quietest  seas  would  most  likely  be  encountered 
during  November  and  December .  According  to  enclosure  ( 3 )  seas  ^  6  f t  would 
be  least  frequent  during  November  with  waves  185-250  ft  in  length.  However, 
the  months  of  May  -  August  indicate  a\longer  interval  of  relatively  calm 
seas.  The  period  between  June  and  September  is  indicated  on  enclosure  (4) 
as  that  associated  with  the  calmest  seas  when  wave  lengths  are  328-415  ft. 
July-October  aye  indicated  as  an  interval  of  generally  calmer  seas  with  the 
exception  of  September,  when  the  length  of  the  waves  exceed  415  ft. 

4.  Other  than  the  calmer  conditions  shown  in  enclosure  (6),  during  January 
and  February  when  winds  range  between  11-21  kts,  wave  heights  vary  little 
over  particular  wind  intervals  from  one  month  to  the  next.  Enclosure  (7) 
does  indicate  calmer  seas  from  May  -  October  during  intervals  when  winds 
exceed  22  kts.  According  to  reference  (c).  Northwesterly  winds  predominate 
throughout  the  year.  On  an  annual  average,  these  Northwesterlies  are  4-10  kts 
over  15%,  11-21  kts  over  20%  and  22-33  kts  over  5%  frequency.  However,  these 
values  are  exceeded  during  the  months  of  March  -  June  with  May  averaging  4- 

3.0  kts  over  15%,  11-21  kts  over  25%,  22-33  kts  over  10%  and  >  34  kts  over  1% 
of., the  time.  Due  to  the  mo^e  predominate  and  stronger  Northwesterlies  from 
March  -  June ,  it  is  suggested  that  the  most  favorable  weather  window  woxild 
be  found  between  the  months  of  July  and  October. 
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